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Preface 
 
In the mid 1990s, many firms raced to catch up with the pace of globalization. Mergers and 
acquisitions created new, larger entities requiring new systems of management and planning. 
Firms worked towards the rationalization of their internal processes and the optimization (and 
integration) of their external processes with their clients and with their suppliers.  This led to 
the implementation of systems for supply and demand management (business (re) 
engineering) and the integration of IT applications through ERP systems (IT alignment). 
During this period I worked as a manager, consultant and a lecturer in three sectors of the 
economy: in manufacturing, services and in the educational sector.   
I worked in IT and programming since the early 1980s and was, among others things, 
involved in the testing of application programs in engineering companies. In the course of the 
1990s, I became involved in teaching on IT implementation and change management. In a 
master of business administration and master of information science course on “technology, 
productivity and change management” in Madrid in the early 2000s, I had two groups of 
participants. The first group were executives in international firms in Europe and South 
America and the other group were mainly North European entrepreneurs with millions of 
investment capitals on their hands for investment. Some of these students became co-
investigators in pilot studies for the present book. My practical knowledge and experience at 
firms under rationalization and restructuring processes together with the experiences of the 
participants in executive MBA courses formed the foundation for hypotheses 1 and 2 of this 
study. 
In my research outline I wrote at the time; “There are currently a number of international 
firms in the process of ERP and IT integration from which, in my view, we can gather 
experiences in the development of ERP implementation.  Among these firms are Cepsa, ISA 
Systems (implementing ERP at Telefonica and other firms in Spain), DSM, Fluor Daniel, 
Ecco, Mn Services, NAM Woodstork etc.  In this research project we hope to establish the 
factors determining success or failure of ERP implementation in the manufacturing and 
service sectors. We will base the answers to the research questions on empirical research in 
the form of case studies in individual firms.” 
The first book I read on ERP was an SAP business blueprint, which was followed by a series 
of books on SAP R/3 in 1999. I started lecturing the course “technology, productivity and 
change management” in Madrid in February 2000. It was based on my operational 
management experience, my IT knowledge and experience and of course on reading the latest 
literature on the topic. The two semesters were a unique experience of brainstorming teams, 
interactive workshops and the exchange of a great deal of knowledge and experiences. These 
two semesters in Madrid were followed by lecturing the same module on technology, 
productivity and change management, together with three other modules on information 
systems and management of information systems in The Hague for the academic year of 
2000-2001. 
In this turbulent period of restructuring and IT integration, I also worked as a consultant for an 
international service firm (intensively engaged with restructuring) and a multinational firm in 
manufacturing (intensively engaged with Six Sigma). 
 
 
 
 
 
 
      
 vi
Furthermore, I was also a member of brainstorming teams at an international manufacturing 
firm (1995), a member of a team creating a paperless environment at an international service 
firm (1988) and a member of a high tech application simulation program development team at 
an internationally recognized high-tech firm (1990), and a corporate member of 
manufacturing and engineering during the ICI acquisition (1997). 
 
On the crossroads between my academic interests and the professional world the research 
questions arose “What are the key factors explaining success and failure in ERP 
implementation in manufacturing and services and what are the differences between these 
sectors with respect to these factors?” 
 
At the beginning of 2002, I was responsible for lecturing four MBA modules and two 
seminars on ERP and ERP related topics plus the supervision of 40 participants in the MBA 
curriculum with their papers on ERP related topics at the international master’s school of the 
Hogeschool Zeeland and the University of Derby MBA program at the Hogeschool Brabant.  
From this point, I focused my research on the difference between manufacturing and service 
sectors and guided the co investigators to gather the field information for in-depth research 
case studies. 
 
Through the whole research program, I received academic and professional contribution from 
a number of scholars at Dutch Universities.  In particular, I would like to thank Professor H. 
van Dissel, dr. J. van Hillegersberg, dr. J.A.C de Haan, dr. P. Beije, dr. R. de Koster, dr. H. 
Borgman and dr. P. Tieleman.  At the professional level, I would also like to thank all the 
executives and key users who contributed in collecting data and interviews. 
 
 
 
To my daughter, Soraya. 
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Chapter 1 
 
Introduction and Overview 
 
1.1 The Rise of ERP 
  
In the 1980s, many firms in both manufacturing and services engaged themselves in 
information technology (IT) implementation in all functions, from the technical departments 
to the service departments, and at all levels. In many high tech firms, this IT implementation 
earned the firm competitive advantage through futurizing (reducing risks and uncertainty and 
creating opportunities in the environment), exploiting hidden assets (potential sources of 
value creation), acting as a stimulant for new business, and stimulating survival instincts 
against threats of new entrants who can attack or even destroy a new business (Henderson, 
Venkatraman, and Earl, 1993; Feeney, 2000).  
 
In the 1990s, emphasis shifted from the IT support of individual functions to the integration of 
all IT applications in all functional areas. Enterprise Resource Planning (ERP) blended the 
functionality of material requirements planning (MRP II, see also section 2.3) in production 
with other applications in services like quality, maintenance, marketing, sales, accounting, 
engineering, finance, human resources, project management etc, i.e. the complete gamut of 
activities within any business enterprise (Gupta, 2000; Ptak and Schragenheim, 2000). ERP 
systems or computer based information systems for enterprise integration are multiple 
functional applications sharing a common database (Chung and Snyder, 2000). ERP is a 
company-wide management system aiming at lowering costs and inventories and increasing 
productivity and customer service. 
 
ERP systems work essentially at integrating inventory data with financial, sales, and human 
resources data, allowing organizations to price their products, produce financial statements, 
and manage effectively their resources of people, materials, and money. While ERP can be 
implemented in isolation, the complete benefit can only be gained if the entire business re-
engineering process is followed (Curran, 1998/1999). A single proof for this statement is the 
many failures in ERP implementation researched by scholars on the organizational misfit of 
ERP packages (see also section 2.2). In addition to system requirements, ERP addresses 
technology aspects like client/server distributed architecture, relational database management 
system (RDBMS), and object oriented (o-o) programming (Markus, 2000).  
 
1.1.1 The reasons for ERP implementation 
 
During the 1980s and 1990s, many organizations were growing through mergers and 
acquisitions resulting in ever higher levels of systems incompatibility (legacy-type mainframe 
systems), where at the multinational level such issues only multiplied several-fold (Ives and 
Jarvenpaa, 1993). The challenges of increasing competition and expanding markets, the 
search for business solutions in the face of the changes resulting from mergers, acquisitions, 
take-over and restructuring processes, and rising customer expectations increased the pressure 
on firms to manage total costs in the entire supply chain, to shorten throughput times, reduce 
inventories, expand product variety, provide more reliable delivery dates and better customer 
service, improve quality, and efficiently coordinate global demand, supply, and production 
(Shankarnarayanan, 2000; Umble, 2003).   
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On the other hand, the demand for ERP software packages was also driven by frustration with 
the incompatible legacy systems, information system departments’ inability to cope with 
systems integration (Holland & Light, 1999), the year 2000 problem, and the consolidation of 
currencies in Europe (Chung & Snyder, 1999). These developments in large, globalized 
companies were followed by smaller, local firms equipping themselves with custom-designed 
and/or industry designed packages primarily to lower their costs and add value in their 
services to their clients (e.g. local ERP suppliers: Acto, Exact, Caseware etc).   
 
Research suggests that ERP implementation enables the convergence of organizational 
knowledge throughout the firm (Baskerville, 2000). This convergence may draw together 
functional areas within the organization such as manufacturing, purchasing, inventory 
management, and transportation, and generate synergies that lead to more efficient product 
flows throughout the enterprise (Davenport, 1998). ERP software packages strived to support 
essentially all the processes in a firm’s value chain. Most IT managers responsible for 
managing their organizations’ ERP project viewed the ERP systems as their organizations’ 
most strategic planning platform (Sweat, 1998). Yet despite the scope of offerings, most 
customers inevitably found that at least 20% of their needed functionality was missing from 
the package they had selected (Scott & Kaindall, 2000).   
 
1.1.2 ERP successes and benefits 
 
Davenport (1998) has provided an extensive discussion of the successes and failures of firms 
that implemented ERP systems. His examples show that firms need to fully understand the 
inherent problems/organizational needs and appropriately choose and implement an ERP 
system that would benefit the firm, instead of implementing an ERP system to imitate the 
competition. Successful ERP implementation is defined as the achievement of the firm’s 
strategic business objectives within specification, planning and budget. Business benefits 
from ERP use are multidimensional, ranging from increasing productivity with 
standardization of processes, creating more cooperation among organizational entities by 
linking them together seamlessly, providing organizational design and process improvement 
options which enable a firm to maintain its competitive advantage, operational improvements 
through decision-making enhancement throughout the organization, to support for strategic 
goals including both tangible and intangible benefits (Legare, 2002; Davenport, 2000; 
Deloitte Consulting, 1998; Markus & Tanis, 2000; Ross & Vitale, 2000; Irani & Love, 2001; 
Wilderman, 1999; Holland, 1999; Cooke & Peterson, 1998; Scalea, 1997; Campell, 1998; 
Gartner Group, 1998; Jacobs, 1998). ERP systems can also yield many intangible benefits 
such as flexibility, integration, process-orientation and synergy building (Al-Mashari, 2003). 
However, the ERP benefits discussed in the literature (see also section 2.3) tend to be either 
snap-shots taken at one moment in the life of an ERP system or very high-altitude pictures of 
ERP benefits. None of them offers the comprehensive view of long term benefits needed if 
sound evaluations of investments in enterprise systems are to be made. In the next chapter, we 
will present a comprehensive framework that lists and classifies the wide range of benefits 
that many different organizations have been able to achieve from the use of ERP. 
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1.1.3 ERP implementation and poor ERP implementation results  
 
The implementation of legacy MRP systems took place on a custom-design basis, requiring 
unique user interactions, while ERP systems are off-the-shelf package systems, which usually 
require organizational or process changes for implementation (Yusuf and Little, 1998). ERP 
systems are complex (Soh, 2000) and implementing one can be challenging, time consuming 
and expensive (Davenport, 1998). It requires a very high level of administration costs and it 
takes a long time. Furthermore, it requires high hardware investment and an appropriate 
project planning and project management is necessary. Implementation of ERP systems often 
cost more than estimated, take longer than planned, and are often scaled back in midstream 
(Cliffe, 1999). An ERP implementation can take many years to complete, and may cost 
millions of dollars for a moderately sized firm and upwards of US $ 100 million for large 
international firms (Mabert, 2000). The market for ERP software packages grew from US $ 4 
billion in 1995 to US $ 10 billion in 1997, US $ 18.3 billion in 1999, US $ 19.9 billion in 
2000, and was estimated to be US $ 52 billion in 2002 (Colkin, 1998; Computerbriefs, 1997; 
Shang & Seddon, 2002).   
 
Due to ERP implementation, organizational cultures and businesses had to go through a lot of 
change. Large investments were often required to change the organizational culture to the new 
working environments (Al Mashari, 2003; Davenport, 2000; Markus, 2000; Adolph, 1996). 
Such programs of change frequently failed partially with irreversible impacts on business at 
the cultural, economic and social level. People, organizations and society as a whole were not 
able to dampen these shocks (Lee, 2003; Kumar, 2000; Parr & Shanks, 1999). The problems 
of ERP implementation often led to the failure of meeting the firms’ strategic business 
objectives. A premature and over-eager approach to new trends not only resulted in ERP 
implementation failures but it also for some firms to a total business bankruptcy (Cliffe 1999; 
Bulkeley, 1996).  Others have achieved some benefits despite decidedly rocky beginnings 
(Cole-Gomolski, 1998; Stedman, 1998a, 1998b, and 1998c; Stedman, 1999).  Many have 
failed to achieve the hoped-for financial returns on their ERP investment (KPMG, 1998; 
Stedman, 1999).   
 
ERP systems can have a remarkable impact when they work as promised. Yet today, ERP 
systems implementation fails more often than not. There are many horror stories (also see 
horror stories 1-5 Box 1) concerning implementation gone astray (Laughlin, 1999; Bancroft, 
1998). In fact, 65 % of executives believe that ERP systems have at least a moderate chance 
of hurting their businesses because of the potential for implementation problems and three 
quarters of the ERP projects were judged to be unsuccessful by ERP implementing firms 
(Cliffe, 1999; Griffith, 1999). Based on empirical research, Quinn and Bailey (1994) found 
that the investments made in IT did not result in any improvements in industrial productivity 
(Palaniswamy and Tyler, 2000). Of the US $ 275 billion spent by U.S. firms in 1996 on 
software applications including ERP, 53% of the projects failed and these failures were not 
because the software was coded incorrectly, but rather the companies failed to understand 
their real needs and the systems required to solve their problems (Edwards, 1999). Swan 
(1999) has argued that the root of such a high failure rate is to be found in the difference in 
interests between customer organizations who desire unique business solutions and ERP 
vendors who prefer a generic solution applicable to a broad market.  
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Box 1.1 - ERP implementation drawbacks, horror stories 1-5 
 
1. Hershey Foods Corp. completed installation of a new US $ 112 million enterprise 
resource planning system (Stedman, 1999). The objective of implementation was to increase 
its ability to access product order information from its retailers and improve the management 
of finished goods industry.  Hershey had considerable trouble to fulfil retail orders through its 
new system; there were extensive shipment delays and a number of unfilled orders.  Hershey 
failed in its implementation due to lack of integration between the new information system 
and existing operational processes (Stedman, 1999).  Hershey’s situation provided an example 
of the importance of operational processes, and of the fact that the new information system 
that contributes to the latter’s success or failure (Davenport, 1998). 
2. Another horror story of a failed implementation occurred at Foxmeyer Drug, a US $ 5 
billion pharmaceutical company. The company filed bankruptcy in 1996 and argued that the 
primary cause of its difficulties was a failed ERP implementation that crippled the business 
(Escalle and Cotteleer, 1999).   
 
In our pilot studies, we came across two cases where ERP implementation cost the 
manufacturing firm α, its client portfolio, and it cost the service firm β a low return on IT 
investment. 
3. At firm α, an international manufacturing firm, where the total IT department 
vanished as a result of implementation failure, the new ERP project manager described the 
failure as; “We made all those generic mistakes written in ERP books in our ERP 
implementation efforts, and the result was devastating at the end. It took a year to get the 
right implementation strategy on the track “ 
4. The technology director (UK 2000) of the firm β, an international engineering and 
service firm, described the return on its two-decade investments in IT as follows;  “There has 
been a lot of cultural resistances to new ways of working, our professional staff do not utilize 
most of the facilities provided by ERP and paperless environment in their works. “ 
5. The supplier of installations, building and industry, Hagemeyer, lost half of its revenue 
in Europe.  It lost 9% of its sales in the 1st quarter of 2003 (11% in Germany, and 17 % in 
U.K.) (June 13th 2003, Beleggers Belangen No.24). The U.S. revenue of 25% fell to 7%. The 
firm has not only had a backlog of investment but its internal businesses have not been 
functioning well either. The firm had problems with implementation of the new distribution 
system, the Global Hagemeyer Solution. The firm not only lost clients but it also had to invest 
more on the system implementation while a cost reduction and control on working capital was 
required. The failure in implementation of an IT system, Movex, in the U.K. was primarily the 
reason for the situation in 2003. Hagemeyer booked a loss of six million euros in comparison 
with a positive balance of euro 111 million in the first half of 2002. The ERP Movex 
functioned well but the impact of the logistics system was lower than expected. Hagemeyer 
lost clients in shrinking and tough competitive market with prices constantly under pressure 
(August 29, 2003). Hagemeyer stopped implementing the system, which desperately needed 
(Sept. 2003, Beleggers Belangen, No. 36).   
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Our reading of these five horror stories (Box 1.1) and scenarios similar to these cases suggests 
that a cause-and-effect process takes place in ERP implementation processes. In our research 
efforts we have focused on this process and distinguished between motives for ERP adoption 
(the “causes”), key (critical or success) factors in implementation, and the concrete results of 
projects (the “effects”).  
 
1.2 Key Factors, Sectoral Differences and ERP Implementation  
 
Key (critical or success) factors  
Our research is concerned with the key (critical or success) factors (KCSFs) used in industry 
practice. There is a large literature on KCSFs based on the traditional method of identifying 
KCSFs such as in the project management body of knowledge (PM-BOK).  Similarly, there is 
a large literature on KCSFs based on the same traditional method of identifying KCSFs in 
ERP implementation. These KCSFs are the pressure points in IT projects. We used the 
approach to finding KCSFs, which has been applied in industry for a long time. The KCSFs 
bridge the link between ERP implementation and improvement in business performance 
across strategy, business processes, IT, structure, culture and management systems. ERP 
KCSFs demonstrate the linkages between ERP critical factors of success, ERP success and 
ERP benefits (Al-Mashari, 2003). The KCSFs are the well-deployed visions and missions that 
have been translated and communicated at all levels within the organization. How well the 
KCSFs are relayed into the organization is a major condition for the ERP systems to yield the 
desired benefits (Lyytinen, 1987). KCSFs determine whether the ERP implementation will be 
successful.  A number of authors have identified a variety of factors that can be considered to 
be critical to the success of an ERP implementation (Umble, 2003). Nah (2003) stated that the 
high failure rate of ERP implementation called for a better understanding of its KCSFs 
(Somers, Nelson, & Ragowsky, 2000). She identified eleven KCSFs from an extensive 
literature review and then she used this result as a benchmark to evaluate the survey of Chief 
Information Officers’ (CIO) perceptions of the degree of criticality of these KCSFs in ERP 
implementation. Her identification of the KCSFs and their citations by ERP practitioners 
point to knowledge accumulation and convergent opinions of both academics and 
practitioners. 
 
Sectoral differences and ERP implementation 
ERP systems claim universal applicability. Indeed, universal applicability is an important 
phenomenon in information science research, focusing on “information” as a generic attribute 
of all productive processes. Nevertheless, there are many differences between industries that 
may warrant different approaches in the implementation of ERP systems.  In view of the large 
number of implementation failures, it seems appropriate to question the wisdom of treating 
the problem of ERP implementation as one that is more or less identical across different 
industries.  A high percentage of failures suggest that it may be useful to identify differences 
between so-called KCSFs affecting ERP implementation success in different sectors of the 
economy. The ERP implementation methodologies currently offered by global suppliers are 
only distinguishing between large and small businesses across all industries. The ‘best 
practice’ implementation models do differentiate for different industries (e.g. banking, 
pharmaceutical, chemical and petrochemical), but these differences refer only to the setting of 
parameters of the ERP package and not to the implementation process. The project guidelines 
offered by ERP package suppliers are not very specific concerning the skills and experience 
required in large ERP implementation projects.  
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Bailey (1998) identified three approaches to planning for project management of ERP 
implementation in both manufacturing and services: linear (i.e. planning and management of a 
project through the identification of a detailed set of tasks and deliverables), exploratory (i.e. 
the use of an iterative approach to evolve a product toward a detailed goal) and personal (i.e. 
the setting of targets and time scales for managing organizational and personal change). Al 
Mashari and Zairi (2000) state that an effective ERP implementation requires a holistic view 
of the implementation process. Project management and change management competencies 
are the two core competencies required to effectively manage the changes and move the 
organization to desired goals.  
 
Project managers of ERP implementation cannot predict the route and the outcome of each 
phase of implementation, as they should in traditional projects. In our research, we refer to 
these shortcomings as the relative invisibility in ERP implementation processes. Visibility in 
this context refers to a clear picture in processes of ERP implementation, KCSFs, details of 
the content of processes, skills and knowledge of implementation and the right placement of 
the resources in the process of implementing an ERP package. Invisibility refers to 
shortcomings in some of the items mentioned above. The relative invisibility of the ERP 
implementation process has been identified as a major cause of ERP implementation failure 
(Griffith, 1999). Kumar et al. (2002) argue that the invisibility and project risks of the process 
of ERP implementation can be reduced through differentiating between risks that can be 
resolved by action and risks that require hedging. Before the adoption of an ERP system is 
decided, the impact of ERP and process adoptions should be estimated from a risk assessment 
perspective (Brehm, 2001) in order to minimize the potential business disruptions and user 
resistance. These authors, however, do not differentiate between different kinds of 
implementation environments. Nevertheless, differentiation seems to be a logical course in 
developing methodologies to solve the problems of invisibility in the process of ERP 
implementation. 
 
Earlier research has investigated various possible dimensions of differentiation looking for 
instance at project content (i.e. implementation phases) (Markus, 2000; Al-Mashari, 2003), 
KCSFs, project goals (ERP success and benefits), reasons for ERP adoption, and relation of 
the components with each other (Markus, 2000; Al-Mashari, 2003, Nah, 2003; Davenport, 
2000; Deloitte Consulting, 1998; Markus and Tanis, 2000; Ross & Vitale, 2000; Irani and 
Love, 2001; Wilderman, 1999; Holland, 1999; Cooke & Peterson,1998; Scalea,1997; 
Campell,1998; Gartner Group, 1999; and Jacobs, 1998), project management (Kumar, 2002; 
Rosario, Shanks, Wee, 2000; Holland, Sumner, 1999; Al-Mashari, 2003), impact of ERP on 
operational performance (Mc Afee, Stratman & Roth, 1999), KCSFs and reasoning’s for ERP 
adoption (Markus, 2000; Davenport, 2000), differences in level of complexity of projects 
(Kumar and Hillegersberg, 2000), differences in organizational structure of the firms, (Soh, 
2000; Swan,1999; Everdingen, 2000), differences in organizational, national and geographical 
culture (Volkoff, 1999; Soh, 2000), differences in reasons for ERP adoption for the small and 
large firms (Markus, 2000), differences in IT strategic alignment between manufacturing and 
service sectors (Burn, 2000; Venkataraman, 2003), differences in managing manufacturing 
and service organizations (Bowen, 2002), (differences in) KCSFs in ERP implementation for 
manufacturing and services and differences in the process of ERP implementation between 
the two sectors. Indeed, a review of the literature suggests that the concept of differentiation is 
a logical follow-up research step in research concerning the ERP implementation process for 
various industries. Bowen (2002) has identified differences between the manufacturing and 
service sectors at several levels.  
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He argues that these differences in management of organizations and flows of information 
lead to different requirements when implementing IT; different project management 
competencies, different project routes, different project phases, and a different 
implementation approach. He also finds differences in project contents between organizations 
producing tangible products and those producing intangible products, because, as a result, the 
inbound and outbound logistics across the service organizations vary in many aspects from 
manufacturing. Inspired by such findings, our research has focused on the differences 
between services and manufacturing in ERP implementation processes. 
 
1.3 Research Objectives 
 
The objective of this research is to investigate the factors influencing the success and failure 
of ERP implementation and more specifically to investigate the differences in ERP 
implementation between manufacturing and services. We expected that the entire ERP 
implementation process from business re-engineering to the replacement of IT legacy systems 
requires a different approach to management, personnel and organization in manufacturing 
compared to service sectors. The existence of such differences would explain the failure of 
implementation projects in a number of firms. 
 
The literature on implementation tends to look at ‘KCSFs’ having an impact on the success or 
failure of projects. Much of the literature (cf. also chapter 2) is concerned with very general 
factors. It is argued, for instance, that successfully implementing ERP systems calls for strong 
leadership, a clear implementation plan, and a constant watch on the budget (Mandal, 2003; 
Wagle, 1998). In search for differences, most researchers (Markus, 2000) follow the suppliers 
in distinguishing between small and large businesses and differences in engineering 
characteristics between industries (Brinkkemper, 2001) (cf. Figure 1.1). Our purpose is to 
search for additional KCSFs that point to the necessity to differentiate between services and 
manufacturing industries (cf. Figure 1.2).  By doing so we hope to contribute to learning from 
the past failures in implementing ERP systems.  
 
From a project management perspective, without recognition of the differences in ERP 
implementation between the two sectors, the process of ERP implementation in services will 
have to go through a traditional lengthy route earlier established in ERP implementation for 
manufacturing. Moreover, the use of the ERP implementation methodology developed in 
manufacturing will lead to the incorporation of the wrong KCSFs, neglecting differences in 
the impact of such KCSFs and missing benchmarking opportunities with implementation 
routes in either service or manufacturing sectors. The benefits of the recognition of these 
differences for the project owner are a better visibility of the project route, a clear 
implementation strategy and utilization of appropriate resources at the right time, and at the 
right phase of the project content on critical areas. 
 
Figure 1.1: Current state of implementation methodologies 
 
   Implementation Methodologies  
           Best Practices 
 
 
 
 
 Large businesses    Small businesses 
   
      
  Manufacturing and service sectors      Manufacturing and service sectors 
  ( e.g. pharmaceuticals, banking etc..)    (e.g. chemical, trading firms, banking etc..) 
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Figure 1.2: Research proposed state of implementation methodologies 
 
   Implementation Methodologies 
           Best Practices 
 
 
 
  
Large businesses    Small businesses 
   
      
 
 
 
Manufacturing            Service            Manufacturing            Service 
     sector              sector  sector              sector 
 
 
1.4 Research Approach  
 
We tackled the research objective in a step-wise process. In other words, our search for the 
differences in ERP implementation between the two sectors can be described as a series of 
consecutive steps. The research cycle model (section 1.6.4), and the research conceptual 
model (section 1.6.5) present the process of research build-up towards the main research 
proposition concerning differences in the process of ERP implementation between the two 
sectors. In other words, these two models together describe how our research study developed 
from the earlier research work on KCSFs, to differentiation practices in ERP implementation 
(e.g. differences in small and large companies, and industries), then to preliminary research 
propositions (PR1-PR4), and finally to the main research proposition (PR5). The research 
cycle model shows three cycles. Each cycle goes through an iterative process to develop a 
new research proposition as input for the following cycle. 
 
In the first research cycle, after reviewing the relevant literature, we looked at the differences  
between MRP systems and ERP systems and the differences in implementing such systems. 
In the second and third cycle, we looked into the differences in ERP project routes, 
differences in components of ERP implementation project routes and in their elements (i.e. 
KCSFs, project phases, and project goals), differences between services and manufacturing 
sectors, and the differences between production and services inside manufacturing.  
 
The first cycle involved our pilot studies (see also chapter 4) as well as a review of the earlier 
research efforts on KCSFs (chapter 2). The pilot studies were concerned with the evaluation 
of the problems in restructuring and ERP implementation in a number of manufacturing and 
service firms. We studied the KCSFs in restructuring and ERP implementation in 
manufacturing firms such as DSM, Ecco, General Electric, and service firms such as Fokker 
Services, Electron, and Start (also see table 3.3). The research consisted of a study of change 
processes within various organizations, prototyping sessions and finally case research studies 
within organizations. In the course of our pilot studies, we collected evaluation data by means 
of interviews and non-generic questionnaires prior to and after implementation. We also 
looked into criteria such as; financial performance, number of staff, amount of investment in 
IT and the driving force and motivation behind the changes.  In this first cycle, we identified 
various indicators for KCSFs in ERP implementation. Having reviewed the literature, we 
established a first model and proposition for research in ERP implementation differentiating 
between services and manufacturing.  
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For manufacturing, we introduced the constructs ‘management involvement’ and 
‘manufacturing complexity’; for the service sector we introduced the constructs ‘management 
involvement’ and ‘corporate culture’ as KCSFs impacting on the success of the ERP 
implementation process. Our research in the first cycle therefore focused on the following 
propositions: 
 
Proposition 1: Success or failure of ERP implementation in manufacturing will be influenced 
by management involvement and manufacturing complexity.  
Proposition 2: Success or failure of ERP implementation in services will be influenced by 
management involvement and strength of corporate culture. 
 
The three constructs, i.e. management involvement, manufacturing complexity and corporate 
culture were expected to be the most common if not most important KCSFs in most ERP 
implementation projects in the manufacturing and service sectors. In manufacturing, we 
suggest that the complexity of a manufacturing site depends on its size. Large manufacturing 
sites usually contain various small units, which creates complexity. Thus the size of a 
manufacturing site is an indicator for complexity. This may not always be true, but as a first 
approximation, size appears to be a good indicator for the complexity of the manufacturing 
organization. The size refers to the number of critical equipments in an operational unit. The 
type and size of critical equipment vary within different manufacturing sites depending on the 
type of product. The number of critical equipments is usually related to the complexity of the 
product and intensity of the information flow. This is in turn related to the complexity of the 
manufacturing site. The relation between our definition of size and complexity is best 
illustrated as; size → number of critical equipments → product complexity → intensity of 
information flow → i.e. definition of the complexity of manufacturing. 
 
In services, a number of pilot studies and various interviews with experts in change 
management suggested that professionals in service firms build up resistance towards changes 
within organizations and towards the application of new IT systems. The professionals’ 
competencies and working environment contribute to the corporate culture and within this 
corporate culture there is resistance to restructuring. Some firms in our research cases broke 
this corporate resistance by restructuring through replacing the older personnel with new IT 
skilled personnel. Thus we suggest that the relative number of recently recruited IT skilled 
personnel would be an indicator of the strength of corporate culture in an organization. We 
have chosen the number of IT skilled persons recruited in the period to prior to and post ERP 
implementation as an indicator for the changing corporate culture and potential resistance. We 
suggest that the strength of corporate culture as well as the level of resistance to changes will 
depend on the number and share of skilled employees that has been recruited prior to the 
restructuring. The higher the share of newly recruited specialist employees, the lower the level 
of resistance to change with IT applications we expect in the course of restructuring and ERP 
implementation.  
 
Figures 1.3 and 1.4 show our expectations concerning the combined impact of these factors. 
Management involvement combines with complexity in manufacturing, and with corporate 
culture in services. Both the literature review and our pilot case studies confirmed these 
expectations.  
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Proposition 1:  The Manufacturing Sector 
Figure 1.3 offers the following scenarios in manufacturing: 
Successful Scenarios: 
High management involvement in a small manufacturing site results in a higher chance for a 
successful ERP implementation. 
High management involvement in a large manufacturing site results in a higher chance for successful 
ERP implementation. 
In spite of low management involvement, ERP implementation could still be successful in a small 
manufacturing site. 
Unsuccessful Scenario: 
Low management involvement in a large manufacturing site makes a successful ERP implementation 
unlikely. 
   
Figure 1.3: Proposition 1 
 
                Management   
         Involvement 
 
High 
 
  
 
 
 
Low                
       
    (Small)     (Large) 
  Size of Manufacturing Site 
 
Proposition 2:   The Service Sector 
Figure 1.4 offers the following scenarios in service sector: 
Successful Scenarios: 
High management involvement and a high ratio of newly recruited skilled personnel in IT result in a 
higher chance for a successful ERP implementation. 
Unsuccessful Scenarios: 
A high ratio of management involvement will not be able to compensate for a low ratio of newly 
recruited skilled personnel in IT and it will still not result in high chance of successful ERP 
implementation. 
Low management involvement in combination with a low ratio of newly recruited skilled personnel in 
IT will result in a higher chance of failure in ERP implementation 
Low management involvement in combination with a high ratio of newly recruited skilled personnel in 
IT will result in a higher chance of failure in ERP implementation. 
 
Figure 1.4: Proposition 2 
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  low    high 
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Successful 
 
I 
Successful 
 
II 
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III 
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    I 
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II 
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In the second cycle of our research, we carried out in-depth case studies with some of the pilot 
firms and other firms. In this research, we focused on differences in other KCSFs in ERP 
implementation between the two sectors. We differentiated between KCSFs and the 
components of the ERP implementation process: i.e. reasons for ERP adoption, project 
content and project goals. In the second cycle, our focus was broader than in the first cycle 
starting with the following proposition; 
 
Proposition 3: There will be systematic differences in KCSFs for ERP implementation  
between manufacturing and services.  
 
Differences in KCSFs 
A number of researchers has identified KCSFs in the process of MRP implementation (Chen, 
1996; Chen & Small, 1994; Sohal, 1991,1997,1996; Sohal, 1994, Tranfield & Smith, 1990; 
Hall, Rosenthal, Wade, 1994; Voss, 1998). In a comparative analysis of MRP II 
implementation and ERP implementation, researchers have also identified the KCSFs prior to 
the millennium change (Bluijssen, 1997; Cramer, 1998; Hill, 1996/1997; Kylstra, van Dam, 
Lenders, 1997; Bemelmans, 1991; Bultsma & Ribbers, 1995; Wiegerinck, 1997). Their 
research suggested differences in KCSFs between MRP implementation in manufacturing and 
ERP implementation in manufacturing and services such as; project related tasks, contingency 
approach to ERP implementation, contingency approach to interfaces, outsourcing ERP 
implementation tasks, application of simulation cases, and the importance of continuity of 
team members in ERP implementation projects (Trunk, 1996; Wiegerinck, 1997; Kylstra, van 
Dam, Lenders, 1997).  
 
In the period of around the millennium change with the related software problems, a number 
of scholars also focused on identification of KCSFs in the process of ERP implementation 
(Mandal, 2003; Al- Mashari, 2003; Kumar, 2002; Rosario, Shanks, Wee, 2000; Holland, 
Sumner, 1999; Bingi, Sharma, and Godla, 1999; Murray and Coffin, 2001; Roberts and 
Barrar, 1992; Shanks, 2000; Wee, 2000; Markus, 2000; Adolph, 1996; Hong, 2002; Al-
Mashari, E. & M. Umble and Nah, 2003). The differences in KCSFs between ERP 
implementation and MRP implementation routes appear to be due to (a) incorporation of a 
service section in ERP, (b) higher requirements for project management skills (c) the 
invisibility of the project route. The intention of the literature review was initially to compare 
and analyse the findings of various researchers in different ERP projects across all industries. 
However, in this process, we identified differences between KCSFs in ERP implementation 
for manufacturing and services, discussed further in chapter 2.   
 
As a consequence, without recognition of the differences in impact of KCSFs and differences 
in KCSFs between each sector, a clear implementation strategy with a solid ERP project route 
towards an effective and productive outcome in ERP implementation will not be possible. In 
our literature reviews, most of the KCSFs seemed generically derived from a project 
perspective in which ERP implementation was taken as a project management task. The 
project and change management tasks in ERP implementation processes differ in many 
dimensions from the project management of traditional projects which industry has 
experienced up to now. The European implementation industry has been developing the 
project routes for ERP implementation for some time. Specific project and change 
management competency is one of the KCSFs required in ERP implementation.  
This competency factor is an element of a new research area examining emotional intelligence 
in change management practice.  
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In the third cycle of our research, we investigated the following propositions on differences in 
project routes and differences in the process of ERP implementation; 
 
Proposition 4: There will be systematic differences in the components of ERP implementation, 
reasons for ERP adoption, project content, and project goals, between 
manufacturing and services. 
Proposition 5: There will be systematic differences in the process of ERP implementation  
between manufacturing and services. 
 
For our investigation we made use of a model of the ERP project route incorporating as its 
main components: the reasons for ERP adoption, project content, and project goals. We 
elaborated the main components of the project routes with respect to the second and third 
cycles of our research as follows: 
 
Differences in reasons for ERP adoption 
Markus (2001) suggests that the reasons for ERP adoption can be divided into two categories 
referring to small and large firms for all sectors including the manufacturing and service 
sectors. This approach describes the needs and opportunities of small companies as a subset of 
those facing large companies. Markus emphasizes the importance of a wide variation of 
motives for ERP adoption while assessing their impacts and downstream process 
consequences. She argues that there are differences in the process of ERP implementation as a 
consequence of differences in reasoning for ERP adoption. Some companies have largely 
technical reasons, mainly replacement of legacy systems and Y2K problems, for investing in 
enterprise systems. Other companies give largely business reasons for adopting enterprise 
systems. Many companies have both technical and business reasons for adopting enterprise 
software. Furthermore, there are event-driven differences along the components of the project 
route, for instance, if the goals of the project change due to the acquisition of an important 
new customer.  
 
In the second cycle of our research, we focused on strategic reasons for ERP adoption, 
distinguishing between either technology-oriented aspects or process-oriented aspects for all 
industries. In addition, we looked for differences in strategic reasons for ERP adoption not 
only in either process-oriented or technology-oriented but also between the two sectors 
manufacturing and services. Since there are differences in strategic reasons for ERP adoption, 
process-oriented and technology-oriented, in the two sectors, this results in differences in 
KCSFs of influence and in the process of ERP implementation for the two sectors.  
 
Differences in project goals 
Some project goals are much more ambitious than others; those with more ambitious goals are 
likely to achieve more than firms with less ambitious goals. However, they are less likely to 
realize their full aspirations, and they may encounter many more difficulties along the way 
(Markus, 2000). In practice many firms with a big bang implementation approach take more 
risks and face more implementation and post implementation challenges as a whole.  
Furthermore, enterprise systems may be better suited to realizing some goals than others. The 
largest companies may face technical capacity constraints, which prevent them from full data 
integration.  
Clearly, what companies think they are about when they adopt enterprise systems must 
somehow play a role in the ways they approach the enterprise system experience and in the 
outcomes they achieve.  
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In our third research cycle we extended our search to differences in ERP implementation 
processes. Based on our earlier research and our review of the literature, we expected clear 
differences in ERP implementation processes between manufacturing and services. Through 
literature review and empirical studies on these differences, we established differences in 
KCSFs and differences in ERP implementation processes between the two sectors (Figure 
1.5).    
 
Differences in project content 
Within project content, we look at project phases and KCSFs (Figure 1.5).  Project content is 
a core component of the project route in ERP implementation (Markus, 2000).  Within project 
content, four phases can be distinguished: project chartering, project (configure and rollout-
dollars to assets), shake down (assets to impacts) and onward & upward (impacts to 
performance) phases with incremental (key) success at all phases in ERP implementation.  
The reasons for ERP implementation have a front-end and an end-effect on the success or 
failure of ERP implementation. The path through reasons for ERP adoption and project 
content has frequently been invisible in ERP implementation projects. We will emphasize the 
need for a clear connection between reasons for ERP adoption, project content (i.e. project 
implementation phases and KCSFs) and project goals. We expect that, in the process of ERP 
implementation, these connections will not always be explicit. The success of a project is 
related to the implementation approach as well as to business process performance measures.  
Figure 1.5 illustrates the project route, reasons for ERP adoption, project content (referring to 
project phases & KCSFs) and project goals and the theory of differences of different project 
routes in ERP implementation (ERP implementation methodology) between the two sectors 
manufacturing and services. 
 
Figure 1.5: Project routs in ERP implementation in manufacturing and services 
 
 
 
 
 
   
 
 
 
 
 
 
 
1.5 Research Roadmap 
 
Our research road map (Figure 1.6) shows how we developed our theories towards the main 
research proposition on differences. The development of research was triggered by previous 
research on KCSFs in ERP implementation. The Propositions 1-2 on important KCSFs in the 
manufacturing and service sectors were supported by the literature and pilot studies.  
Equally the PR3 concerning differences in KCSFs in ERP implementation between the two 
sectors, and PR4 concerning differences in the components of ERP implementation between 
the two sectors were supported by the theoretical and empirical studies. These consecutive 
theoretical and empirical studies (PR1-PR3) led us to the main research propositions on 
differences in project routes (PR4) and differences in the process of ERP implementation 
(PR5). 
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Figure 1.6: Research Roadmap based on the Conceptual Model 
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1.6       Overview of Research Methodology 
 
In our twelve in-depth case studies, we followed a longitudinal approach, staying with the 
cases for a longer period in order to draw out the differences in KCSFs, and the differences in 
the process of ERP implementation between manufacturing and services. The KCSFs we 
found in the literature review were based on snap shots taken in ERP implementation at the 
project level. Most of the earlier research work was conducted at a single point of time and it 
usually involved one stakeholder.  In contrast to this, most ERP projects have been multi-year 
projects with project goals changing continuously in the turbulent market.  As a result, the 
KCSFs also changed along with this changing process. We investigated these changes in 
KCSFs and project goals for firms implementing ERP packages over the past eight years.   
 
We carried out longitudinal studies where we observed an exponential learning curve in the 
process of ERP implementation at international firms.  Furthermore, we observed an iterative 
feedback control loop to preceding phases in the process of ERP implementation. With this 
kind of correction mechanism and subsequent readjustments of actions, the impact of KCSFs 
changed accordingly along the ERP project route.  In that perspective, the KCSFs found in the 
literature provide only a weak indication of the potential problems. Because of our iterative 
and longitudinal research approach, we were able to take a critical look into these KCSFs. We 
argue that the research methodology and resulting models of earlier research, like the models 
of stage-phase model constructed by Markus (2000) and Al-Mashari (2002), and earlier 
already by Kwons & Zmuds (1987) and SAP (1999) failed to incorporate; (a) the continuous 
development of ERP systems, (b) medium to small size firms in most industries, (c) a 
thorough and specific definition and application of the stage model for each project, (d) 
together with the impact of iterative changing processes on the phases and the project content, 
and (e) differences in impact of the KCSFs along the project route. However, Markus (2000) 
in her recommendations also proposed an intermediate research methodology between in-
depth case studies and survey methodology in order to overcome these limitations. In a way, 
our study with a combination of pilot, in-depth, and incidental (one-to-three interviews with 
no follow-up) case studies, case papers (pilot case studies with specific goals) and interviews 
(generic and non-generic, prior and post-ERP implementation), approached the research 
methodology recommended by Markus (2000). 
 
1.6.1 Research steps 
 
The research was conducted in several steps. In the early stage of research, we made use of 
several questionnaires, we then carried out in-depth research case studies within firms, 
followed-up by short questionnaires during implementation or post- implementation and then 
again interviews at post-implementation periods.   
 
1.6.2 A multi-case, multi-method, and multi-layer system 
 
Our empirical and theoretical research study is a multi-case, multi-method and multi-layered 
system. A multi-method research study in which the methods have complementary strengths 
and weaknesses is potentially stronger than a single method study (Brewer and Hunter, 1989).  
However, despite the benefits of this type of research, in the information science (IS) field and 
elsewhere such studies have been rare (Mingers, 2001).   
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Similar to multi-method research, we also practiced a multi-layered1 theoretical and empirical 
validation2 process in this study, which we also claim has complementary strengths and 
weaknesses and is potentially stronger than a single-layered method. We looked into the 
different reasons for ERP adoption from the strategic perspective of the top management, and 
from the perspective of operational key-users, differentiating between technology-oriented 
and process-oriented motives. For each strategic approach, either in the technology-oriented 
or the process-oriented approach, we tried to identify the most common and the least common 
drivers of ERP implementation. 
 
1.6.3 Multi-layer empirical and theoretical validation of the main research proposition 
 
Two Empirical Research Approaches  
 
The logical empirical approach method (chapter 4) is concerned with the grouping of 
empirical cases based on narrowing down the differences between the cases, primarily in 
KCSFs, moving from group (1) to group (4). In each group, we are concerned with what we 
call horizontal validation of our propositions, whereas we are concerned with vertical 
screening or filtration when we analyse the differences between groups. The four groupings of 
in-depth empirical cases are classified on the basis of several criteria with group (1) showing 
the largest differences (i.e. small or large firm, tailor-designed ERP system or package, and 
service or manufacturing) and group (4) showing no differences at all (i.e. only service firms). 
These groups of cases have been analyzed vertically and horizontally, which will be 
elaborated in chapter 4. The differences diminish from group (1) with differences in 
manufacturing and services, tailor-designed and packages, and small and large, to group (2) 
with differences in manufacturing and service, and tailor-designed and package, to group (3) 
with the difference between manufacturing and services and finally to group (4) with no 
differences covering only cases in the service sector. 
 
The open3 empirical approach method (chapter 4) and the conclusive method (chapter 5) are 
concerned with validating differences in ERP implementation between the two sectors in 
groupings of empirical cases, selected with no specific logical criteria; i.e. with differences in 
KCSFs in ERP implementation, differences in the first component of the project route: 
reasons for ERP adoption (triggering the differences in project routes between manufacturing 
and services); the differences in ERP implementation project routes between the two sectors; 
and the differences in project management competencies of ERP implementation. In the open 
approach, we have grouped our cases into three groups of 5, 6, and 7 (chapter 5). 
 
                                                 
1 In our context, layers refer to individual theoretical or empirical studies in which their results could be 
compared with other studies, or in other words, one layer = one set of studies, either empirical or theoretical. 
2 Validation is a technical terminology applied in our research methodology.  The process of validation in this 
research consists of check-review-cross check in finding similarities with confirmation of results or rejection of 
results. 
3 The term open refers to an approach other than the logical approach, which we applied earlier for the four 
groups of cases in our research study. In an open research approach, we refer to additional interviews and 
questionnaires directed at additional international firms involving key users and the management team who were 
of interest for the objective of this research study.  
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Literature Research 
In our literature research we were concerned with differences in MRP and ERP systems; 
differences in MRP implementation and ERP implementation in terms of project routes; 
differences in KCSFs in MRP implementation and ERP implementation; differences in 
(management of) manufacturing and service organizations; differences in project routes in 
ERP implementation between manufacturing and services; differences in KCSFs (i.e. 
elements of the project content) in ERP implementation between the two sectors; and 
differences in components (i.e. reasons for ERP adoption, project content, project goals) of 
project routes in ERP implementation between the two sectors. 
       
1.6.4 Research cycle model 
 
The three theoretical and empirical research cycle models are presented in Figure 1.7. 
 
Figure 1.7: Research cycle         
  
 
 
 
 
 
The first cycle started with the previous research on KCSFs in ERP implementation triggering 
the research at empirical and theoretical levels. The output of this first cycle established the 
initial constructs on KCSFs for the manufacturing and service sectors based on the empirical 
and theoretical studies and expressed in propositions 1 and 2, PR1 and PR2. The second cycle 
of research started with the output from cycle one: the concept of differences in KCSFs in 
ERP implementation between the two sectors. The output of the second cycle consisted of 
results confirming the differences in KCSFs in ERP implementation between the two sectors 
through the logical and open research approaches, i.e. Output PR3. The third cycle started 
with the concept of differences in the process of ERP implementation. We established 
theoretical differences in the components of project routes: reasons for ERP adoption, project 
goals and project content (i.e. project phases and KCSFs). The output consisted of results 
confirming differences in the process of ERP implementation showing empirical differences 
in components of the project route: reasons for ERP adoption, project goals and project 
content (referring to the project phases and KCSFs) between the two sectors, i.e. Output PR4 
and PR5. 
 
The convergence of the three empirical and theoretical cycles concludes the research 
conceptual model (Figure 1.8). The research conceptual model presents the process of 
convergence of cycles towards the main research proposition, PR5. A simplified version of 
the conceptual model is provided in Figure 1.9. 
 
1.6.5 Building the conceptual model 
 
In cycle one, previous research efforts on the identification of KCSFs in ERP implementation 
for the two sectors combined with the pilot studies and propositions concerning important 
KCSFs in ERP implementation, and differences in (management of organization of) 
manufacturing and services, all triggered our research in establishing a theoretical basis on 
differences in KCSFs in ERP implementation between manufacturing and services.  
Cycle One: 
Investigating 
PR1 and PR2 
Cycle Two: 
Investigating 
PR3 
Cycle Three: 
Investigating 
PR4 and PR5 
Cycle One: 
Pilot studies  & 
literature review  
Previous research 
on KCSFs in ERP 
implementation 
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These theoretical and pilot studies were further strengthened with the theoretical studies on 
differences in MRP system and ERP system, differences in MRP implementation in 
manufacturing and ERP implementation in manufacturing and service, and differences in 
KCSFs between MRP implementation in manufacturing and ERP implementation in 
manufacturing and services. In cycle two, we carried out theoretical studies on differences in 
KCSFs in ERP implementation and differences in project phases of the project content for the 
two sectors. In cycle three, we built our theory on differences in project routes by theoretical 
studies on differences in reasons for ERP implementation and differences in project content 
for the two sectors of manufacturing and service. The differences in project routes led to 
differences in the process of ERP implementation (chapter 2).  
 
Figure 1.8: Research conceptual model  
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Figure 1.9: Simplified research conceptual model 
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 1.7 Scientific Relevance  
 
The scientific relevance of our research on the differences in the process of ERP 
implementation between manufacturing and services concerns the improvement over previous 
efforts by researchers through searching differences in KCSFs in ERP implementation, 
differences in components of project route and differences in the process of ERP 
implementation between the two sectors. The target groups of the research are professionals, 
managers, and academics. We suggest that the generic ERP implementation roadmap has 
often not provided a clear project route. In finding KCSFs, we recognized the differences in 
the process of ERP implementation between the two sectors. And in addressing the 
differences in ERP implementation methodologies between the manufacturing and service 
sectors, we sharpened the project routes in ERP implementation in each sector. We tried to 
provide a more comprehensive look at the differences in the process of ERP implementation 
in order to build a sustainable visibility in processes. The first contribution of this research is 
the identification of important differences in KCSFs between the sectors manufacturing and 
services. Identification of differences in KCSFs is new, although there has been significant 
research in the identification of the KCSFs without recognition of differences between 
manufacturing and services. The second contribution of this research is our differentiation of 
the processes of ERP implementation in the two sectors and most important rejecting the 
concept of universality of implementation methodology for all industries. The third 
contribution of this research is a unique research methodology by applying an intermediate 
research methodology between in-depth multiple-case studies and survey questionnaire also 
recommended by Markus (2000). A multi-method research study in which the methods have 
complementary strengths and weaknesses is potentially stronger than a single-method study 
(Brewer and Hunter, 1989). This approach gave a thorough detailed insight into problems and 
issues in processes of ERP implementation with a focus on manufacturing and service sectors. 
This study attempted to contribute to some of these challenges through peer networking and 
research collaboration. Research has been built around individuals, groups, organizations, 
industries, and macro-level phenomena.   
 
1.8 Research Challenges  
 
This research study in ERP implementation provides a follow-up to work on TQM and IT 
integration, MRP implementation and processes of differentiation in ERP implementation in 
businesses over the past decades. Based on practical case studies, this research took a further 
step by providing greater insights into the differences in KCSFs and differences in processes 
of ERP implementation between the sectors manufacturing and services. We expect that the 
results of this research study will provide instruments and skills for understanding the 
processes of ERP implementation in manufacturing and services. It should reduce the 
probability of ERP implementation failure, and it should result in a sustainable success in the 
course of post-ERP implementation. 
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1.9 Chapter Summary 
 
In this chapter, we looked into the arguments behind our research on differences in ERP 
implementation between the sectors manufacturing and services. The motive for our research 
was our concern with failure of many implementation processes. Furthermore, we observed 
the strength of our research proposition on differences by looking in a differential view to the 
process of ERP implementation in two sectors. We built conceptual models, Figures 1.8/1.9, 
from initial theories towards the main research proposition on “differences in processes of 
ERP implementation between the two sectors”.   
 
In the research roadmap, Figure 1.6, we started with the pilot cases in theory building, and 
then we proposed the project routes and its components in developing a clear implementation 
strategy, and a clear project route towards an optimal and smooth ERP implementation. We 
elaborated on differences in components and elements (KCSFs) of the project route. We 
defined the scope and the significance of this research with respect to its predecessors. 
Finally, this chapter provided the foundations and the reasoning for this research study. We 
introduced the research question that had paved the way for an exploratory study, the problem 
statement, the research rationale, the research objectives, the main research questions, subsets 
to the research question, our research approach, research contributions and its implications.  
 
In the following chapter, we will review the literature on MRP and ERP systems, the 
fundamental differences between MRP and ERP, KCSFs in MRP implementation and ERP 
implementation, differences between the manufacturing and service sectors, the process of 
MRP implementation and ERP implementation, differences in KCSFs between the two 
sectors, differences in project routes and differences in the process of ERP implementation 
between the two sectors. This literature review is the backbone of the theoretical layers in our 
exploratory studies on differences in the process of ERP implementation between the two 
sectors. 
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1.10 Overview of Chapters 
  
Chapter 1:  Introduction and Overview 
Provides an introduction to the main research proposition and its importance 
for both academics and practitioners. We present the reasoning behind our 
search for differences in the process of ERP implementation between the 
sectors manufacturing and services. We present the overall research approach 
and conceptual models. . 
 
Chapter 2: Literature Review 
The literature review presents earlier research by scholars looking for KCSFs.  
We extended this search to differences in manufacturing and service sectors, 
and differences in the process of ERP implementation by looking at differences 
between MRP and ERP implementation, differences in KCSFs between MRP 
and ERP implementation, differences in KCSFs in ERP implementation and 
differences in components of ERP implementation between the two sectors. 
 
Chapter 3: Research Methodology and Research Approach  
Describes how we came to our research methodology, data collection, 
hypothesis, research objective and main research propositions in our 
longitudinal stage-wise research strategy. 
 
Chapter 4: Empirical Research Cases: Pilot, Logical and Open Approach 
Presents the results of our case studies, first by the discussion of in-depth case 
studies grouped in a logical order with diminishing variety, and then 
complemented by the results of open empirical research. 
 
Chapter 5: Conclusions and Research Recommendations. 
 
 
Relevant Literature and Sources of Data 
Appendices  
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Chapter 2  
 
Literature Review 
 
2.1 Introduction 
 
This chapter presents the results of our review of the relevant literature in preparation of the 
empirical research (case studies) focusing on the differences in KCSFs in ERP 
implementation between the two sectors manufacturing and services. Our reading of the 
literature in preparation of the consecutive steps in our research resulted in the propositions 
we discussed in Chapter 1. Thus, this literature review provided the theoretical support to our 
research conceptual model.   
 
We carried out three parallel searches for KCSFs, looking at (1) KCSFs in MRP (& MRP 
related packages4) implementation in manufacturing; (2) KCSFs in ERP implementation for 
both manufacturing and services; and (3) KCSFs in ERP implementation in either the 
manufacturing sector or the service sector in search for the differences between the two. 
Following the literature review on KCSFs in all industry sectors and upon our recognition of 
the fundamental differences between the two sectors manufacturing and services, we 
conclusively reviewed the available literature for differences in KCSFs in ERP 
implementation between the two sectors. 
 
We identified the KCSFs in the process of ERP implementation and we listed these KCSFs in 
tables (see Tables 2.2 through 2.6 below). Then we drew the non-generic KCSFs out of the 
pool of KCSFs. From the thirty-six KCSFs found by various researchers, we identified only 
three KCSFs as non-generic factors, which have recently been under review by researchers. 
From our own findings (i.e. experience, readings and practice) on KCSFs it was possible to 
identify seven non-generic KCSFs in ERP implementation for the two sectors manufacturing 
and service.   
 
We recognized two periods prior and post the millennium change in our comparative analysis 
of differences in KCSFs between ERP implementation and MRP implementation. In the 
period prior to the millennium change, there were other reasons for ERP adoption as dominant 
factors in ERP implementation, e.g. Y2K, replacement of legacy systems etc. than in the post 
millennium period. 
 
After our review of KCSFs in MRP implementation in manufacturing, i.e. activities related to 
tangible goods, and in ERP implementation in manufacturing and services, i.e. with the 
inclusion of activities related to intangibles, we looked at the differences in processes of ERP 
implementation for different industries (i.e. implementation methodologies and re-
engineering). We then looked systematically for evidence concerning the differences in 
KCSFs in ERP implementation and differences in ERP implementation processes between the 
two sectors manufacturing and services. Furthermore, we also looked into the domain of ERP 
systems, some definitions, and the earlier research works on processes of ERP 
implementation.  Section 2.2 deals with a number of definitions on supply chain management, 
and ERP system. 
                                                 
4 Examples: Advanced Manufacturing Techniques (AMT), Flexible Manufacturing System (FMS) and 
Warehouse Management System (WMS) 
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2.2 ERP: background and definitions 
 
ERP is defined as the optimal planning and control of the available resources of an enterprise. 
The integration of cross-functional business processes from production planning to capital 
asset management is controlled and co-ordinated across business units (Curran, 1998/1999). 
ERP implementation consists of a process involving supply chain management, restructuring, 
change management and IT integration. The management of sales, distribution and 
procurement through ERP challenges the traditional methods of management of resources 
(e.g. economies of scale and technology improvement (R&D)) in boosting the productivity 
and profitability of organizations. In the following sections, we will introduce some additional 
elements into the definition of ERP, including process segmentation in business process re-
engineering, critical activities, and the distinction of three tiers in the supplier-client chain. 
 
2.2.1 Process segmentation, categorization, critical activities, and a relatively efficient  
 organization 
 
The breakdown of internal business processes by means of business re-engineering (e.g. the 
breakdown of the process of sales into logistics of segments) is described as process 
segmentation. The segmentation process leads to the identification of the critical areas. The 
art of segmentation is an essential part of finding critical areas in process re-engineering, 
which is necessary for further optimization and integration of business processes with the 
modern IT systems. The categorization of business activities into primary and supporting 
activities or the process of defining the value chain in a system is the primary step in process 
segmentation. The categorization identifies those activities that can improve the firm’s 
competitive advantage. These activities are called critical activities. By defining critical areas, 
a generic value chain can be defined for a specific organization. A relatively efficient 
organizational system can also be designed and generated around those identified critical 
activities of the business processes.  
 
With the concept of process segmentation and critical activities, the management team can 
spend the resources more effectively on those identified critical activities, which lead to 
significant improvement in the company’s competitive advantage in a step-by-step 
implementation. 
 
2.2.2 Three tiers in the supplier-client chain 
 
We emphasize the relations between the three tiers supplier (vendor), manufacturer and client 
in the supply chain, because the process of ERP implementation stretches itself across these 
three tiers. We also sketch the interfaces between internal processes and external processes at 
both sides of client and supplier. This concept of supply chain in the manufacturing sector can 
also be extended to the service sector as sketched in Figure 2.1. The ERP implementation 
stretches itself across this supply chain in both manufacturing and service sectors. The 
concept asks for restructuring of internal processes (inbound logistics) and integration of 
external processes at supplier and client sides with internal processes at both manufacturing 
and services. 
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Figure 2.1: Three-tiers in the supplier/client supply chain for manufacturing and services 
 
Supplier  ⇔  Manufacturing Sector   ⇔ Client 
     (integrated production + service)   
         
Supplier   ⇔ Service Sector   ⇔ Client 
 
 
 
 
external  internal processes   external 
processes       processes 
 
outbound   inbound logistics   outbound 
logistics       logistics 
 
2.2.3 ERP suppliers 
 
Organizations purchase ERP systems from global vendors such as SAP, Oracle, PeopleSoft, 
Siebel and i2 Corporation in order to gain access to powerful, computer based information 
systems more cheaply than through custom-built software development. Custom-built 
integrated packages were first introduced in large organizations until the mid-1990s, when 
vendors began to offer versions for the client/server architecture. For some time, companies 
were aware that the client/server architecture afforded advantages relative to mainframe-based 
applications. The latter had much higher operating costs, and they did not support graphical 
user interfaces for business applications. Despite the potential benefits of widespread IT 
renewal, the process to date has been far from smooth.  
 
For a variety of historical and economic reasons, software packages have always been more 
acceptable for smaller enterprises than for large ones. In an effort to be comprehensive and to 
be able to provide all the services in one package, the global ERP supplier offered so many 
options in several thousands templates that implementation was often extremely complex, 
necessitating the services of expensive consultants. Firms spent billions of dollars in the costs 
of ERP packages, consultants, hardware and IT infrastructure to gain a competitive edge in 
the turbulent global market.   
 
2.2.4 The future of ERP systems 
 
The Internet represents the next major technology enabler, which allows rapid supply chain 
management between multiple operations and trading partners. Most ERP system suppliers 
are enhancing their products to become “Internet Enabled” so that customers worldwide can 
have access to the supplier's ERP system. ERP systems are building in the Workflow 
Management. Functionality which provides a mechanism to manage and control the flow of 
work by monitoring logistic aspects like workload, capacity, throughput times, work queue 
lengths and processing times.  
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2.2.5 Post-ERP systems  
 
Recognizing the need to go beyond MRP II and ERP, vendors are busy adding to their 
product portfolio. BaaN, for example, has already introduced concepts like IRP (Intelligence 
Resource Planning), MRP-III (Money Resources Planning) and has acquired companies for 
strategic technologies like Visual Product Configuration, Product Data Management and 
Finite Scheduling.   
 
2.2.6 ERP benefits 
 
In looking for the ERP contribution to corporate profits firms focused on reliability of service, 
technical performance and business plan support, all items difficult to quantify accurately and 
explicitly in financial terms (Clark, 1992). Umble (2003) suggests project goals for ERP 
implementation as lowering total costs in the entire supply chain, shortening throughput 
times, drastically reducing inventories, expanding market choice, providing more reliable 
delivery dates and better customer service, improving quality, coordinating global demand, 
supply, production and efficiency. Furthermore, Umble offers a taxonomy in which he links 
ERP success from different perspectives: process success, interaction success and expectation 
success (Lyytinen and Hirscheim, 1987) to benefits in five dimensions: operational, 
managerial, strategic, IT infrastructure and organizational, as proposed by Shang (2002).  
 
In his survey study, Shang suggests a number of benefits coming from ERP implementation. 
In Shang’s survey, three major ERP suppliers, SAP, PeopleSoft and Oracle, are ranked on the 
five dimensions mentioned.  IT infrastructure benefits rank first followed by operational 
benefits as second, strategic benefits as third, managerial benefits as fourth and organizational 
benefits as the lowest scorer of the ERP implementation benefits (Shang, 2002). 
 
Classical quantitative techniques, e.g. cost-benefit analysis, are not adequate for the 
evaluation of IT applications, except when dealing with cost-avoidance issues, which 
generally occur at the operational level. If these methodologies are to be expanded, additional 
measures, such as the perceived value to the business, increased customer satisfaction and the 
utility of IT in supporting decision-making, must be considered (Katz, 1993). ERP systems 
can yield many intangible benefits such as flexibility, integration, process orientation, and 
synergy building (Al-Mashari, 2003; Shang, 2002). 
 
2.2.7 Balanced scorecard, a firm performance measurement tool  
 
The balanced scoreboard (BSB) defines performance measurement criteria in the optimization 
of internal processes (Ahn, 2001; Maltz, 2003). In this context, process segmentation can play 
an important role in targeting the utilization of resources towards achievement of the 
performance measurement criteria. The BSB creates a precise strategy from four different 
perspectives and identifies the links between the financial perspective, the customer 
perspective, the process perspective, and the potential perspective5. In general, the BSB tries 
to illuminate the causal relationship between the fulfillment of customers’ and employees’ 
expectations and those of shareholders (Ahn, 2001).  
                                                 
5 Potential perspective is what a business analysis could reveal regarding the financial and market position of a 
firm in short and long terms. 
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Process segmentation and BSB with a logical structure tying them together can link the 
process flows to the process of change management for an optimal solution.  
 
2.2.8 Differences in custom developed and ERP package systems 
 
ERP systems differ from custom-designed systems in several ways: (a) they are profoundly 
complex pieces of software requiring large investment of money, time and expertise 
(Davenport, 1998), (b) the user may have to make changes to business processes and 
procedures, or (c) the user may need to introduce customisation, and (d) the user becomes 
dependent on the vendor for assistance and updates (Lucas, 1988). Many firms have adopted 
ERP packages rather than in-house development.  Packages appeared to be the solution to 
chronic problems of custom system design: they promised reduced cost, rapid 
implementation, and high system quality (Hong, 2002). 
 
2.3       Differences between MRP and ERP Systems 
 
Since the 1960s, manufacturing systems were focused on traditional inventory control 
concepts and most of the software packages were based on traditional inventory processes. 
They were designed to work back from the sales orders to determine the raw material required 
for production (Gumaer, 1996; Orickly, 1975). Material requirements planning (MRP) is one 
of the earliest computerized information systems and it is one of the available techniques for 
planning and control of tangible inventory in operations management. MRP was traditionally 
based on raw material feedstock requirements and maintenance planning requirements. Since 
1975, MRP has been extended from a simple MRP tool to become the standard manufacturing 
resource planning, MRP II, to resolve some of the most obvious operational problems. In the 
same period, the birth of total quality management, TQM, and its instruments of material 
requirements planning, MRP, and just-in-time ((JIT) where work-in-progress inventories 
(WIP) are minimized by having parts made available just as they are needed, fuelled the 
momentum of IT implementation.    
 
MRP II provided a closed loop system by linking production capacity to resource 
requirements when developing production schedules and it translated the Master Schedule 
built for the end-items into time-phased net requirements for the sub-assemblies, components 
and raw materials planning and procurement (Chung and Snyder, 1999; Gumaer, 1996; 
Wight, 1984 & Shtub, 1999). MRP II as tool for inventory control and bridge between 
production, inventory control, procurement and supplier was an early ERP package. MRP II is 
the underlying principle for most ERP software. ERP covered tangible-related functions as 
well as intangible-related functions, i.e. service-oriented activities. The key difference 
between MRP II systems and ERP systems is that ERP includes functionalities such as human 
resources planning, decision support applications, regulatory control, quality, elements of 
supply chain management and maintenance support that are beyond the traditional focus of 
MRP II (Yusuf & Little, 1998). In fact, ERP advocates believe that ERP could combine 
business processes optimization in the organization and IT solutions into one integrated 
solution, which MRP and MRP II were not able to provide (Chung and Snyder, 1999).  
 
2.3.1  Problems with MRP implementation in manufacturing 
 
Too often, managers disregarded the impact of such technology decisions on organizational 
structure and performance, and they underestimated the role of manufacturing in the 
company’s competitive strategy (Miller, 1981).  
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In the cross-over to MRP applications, firms faced implementation problems on both the 
production side and the service side of manufacturing (Schroeder, 1981; White, 1982).   
 
MRP II software was more sophisticated than MRP I and it included a set of modules for each 
of the different functional aspects of the production process. However, implementation 
challenges persisted with MRP II (Wilson, 1994). Some manufacturers used Prism, a project 
management tool, in an approach to evaluate the implementation of MRP II software. In a 
comparative analysis of diffusion and design of MRP II in four European countries, there 
were few examples of smooth implementation of standard packages. Firms had to reconfigure 
the system to ensure it fitted effectively in their unique operating environments (Bayhan, 
1999; Swan, 1999). The challenges in implementation of MRP packages were to be found on 
the production side (e.g. in materials or tangibles) as well as on the service side (e.g. 
intangible services, inventory control, procurement, finance, accounting and logistics) of 
manufacturing.   
 
The increasing complexity of implementation processes going from MRP to MRP II and from 
MRP II to ERP became ever more evident with the integration of additional modules for each 
of the different functional aspects of the production process. It suggested finding new 
methodologies for software selection and justification and new implementation strategies.  
Companies often experienced difficulty implementing MRP systems (Wallace, 1985; Turbide, 
1993; Toomey, 1996; Ptak, 1997).  In addition, the technology frequently failed to yield the 
expected benefits.  Failure was often caused by people problems rather than by technical 
problems (Belt, 1979). 
 
2.3.2 Comparative shortcomings of MRP II in relation to ERP 
 
The shortcomings of MRP II in managing a production facility’s orders, production plans, and 
inventories, and the need to integrate these new techniques led together to the development of 
a rather more integrated solution called ERP (Chung and Snyder, 1999). SAP (1999), a global 
supplier described these shortcomings in the following way. “At MRP II, planning is treated 
as a process separate from managing the actual production activities. It isolates the 
management of sales from the production planning processes. When sales information and 
processes are not seamlessly integrated into the planning processes, it is difficult to achieve a 
customer centric organization.  The MRP II approach does not provide explicit support for 
other current initiatives such as TQM or ‘Kanban’ system (in which information on demand-
driven production schedules is passed from one stage of production to earlier stages), a 
materials management system. The ERP SAP module of production logistics, along with its 
entire ERP system is a modern MRP implementation tool that effectively overcomes the two 
shortcomings of not having integrated planning processes and material management systems 
with other functional processes. Furthermore, this ERP module is built upon a common 
foundation of basic business processes-demand flow management, quality, costing, 
accounting, and materials and services management - all of which are seamlessly integrated.” 
 
ERP systems specifically address the need for integration of application programs for various 
service related business functions or processes in a manufacturing firm, such as sales, 
accounting and manufacturing. Different business applications in production, related to the 
service functions of manufacturing can all use a common database that serves as the 
integrating mechanism (Olhager, 2003). 
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2.3.3 Differences in MRP implementation and ERP implementation 
 
The differences in implementation between MRP and ERP arise from the increase in 
complexity by the inclusion of more modules for each functional aspect of the business 
processes and from the integration of various service-related functions and processes in a 
manufacturing firm. Since more functions have been added to the functionality of MRP 
moving to ERP, the system became more complex particularly when this functionality 
incorporated the service activities. ERP specifically addresses the need for integration of 
application programs in various service related functions and processes in a manufacturing 
firm. Since there is a larger variety of people (production + service) of different functionalities 
involved with the changes, we can expect more complexity and much more implementation 
problems across the organization. 
 
In this study, we extended the research on differences between MRP and ERP implementation 
to differences in ERP implementation between the two sectors manufacturing and services. 
We expected more differences due to (a) an increase in organizational and operational 
differences between service organization and manufacturing organization (Bowen, 2002), and 
(b) the fact that a system designed for service activities within a manufacturing firm does not 
necessarily fit for a service organization (Gupta, 2000; Chung & Snyder, 1999). 
 
Bowen (2002) established the academic foundations for research on differences between 
manufacturing and services, and the differences in the management of the organizations in the 
two sectors. A manufacturing organization can be conceptualised as consisting of two 
separate units for production and services respectively. Services in this context refer to 
supporting activities such as finance, logistics, accounting, human resources, marketing, sales 
and distribution etc. The service sector with industries such as banking, recruitment firms, 
accounting and auditing, distribution, healthcare etc, can be distinguished from the 
manufacturing sector by the fact that production and services are activities of a similar kind, 
less distinguishable and potentially easier to integrate. In the following sections, we will 
consider how these differences have been treated (or rather not have been treated) in both the 
commercial practice and the academic literature.  
 
2.4 Earlier Research in ERP Implementation 
 
Because of the multiplicity of the organizational dimension, earlier researchers focused on the 
fit between specific organizational dimensions and dimensions of Information Systems (IS) 
(Bingi, 1999). Over 70% of the research studies concluded with a model arguing that the 
better the fit among the contingency variables, the better the performance. Henderson and 
Venkatraman (1989/1993) developed the “strategic alignment model”, emphasising the fit 
among business strategy, IT strategy, organizational infrastructure, organisational processes, 
and IT infrastructure and processes. Soh (2000) suggests that ERP misfit stems from the firm 
requirements, or country-specific requirements that do not match the capabilities of ERP. 
Henderson and Venkatraman’s strategic alignment model implies that effective and efficient 
utilisation of IT requires the alignment of IT and business strategies. In other words, business 
success depends on the linkage of business strategy, IT strategy, IT structure, organisational 
infrastructure and processes. The need to align business and IT planning was emphasised as 
both critically important and increasingly problematic (Brancheau, 1996; Burn, 1997/1992). 
Swan (1999) argues that organizational misfits of ERP exist due to the conflicting interests of 
user organization and ERP vendors.  
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Hong (2002) carried out a field survey of thirty-four organizations and suggests that ERP 
implementation success significantly depend on the organizational fit of ERP and certain 
implementation contingencies.   
Thus, the concept of organisational fit has been the core research construct to explain the 
implementation success within different IT implementation contexts. The mutual adaptation 
of ERP and organisational processes is an iterative process entailing on-going social action 
that is early constrained by both the structural properties of the organisation and the built-in 
properties of the ERP systems (Volkoff, 1999). One reason for non-adoption, partial-adoption, 
or discontinuance is lack of “feature-function fit” between the company’s needs and the 
packages available in the market. There are very few companies that do not have specialised 
processes dictated by their industry according to one consultant (Slater, 1999). An important 
criterion used in selecting ERP system is the ERP fit with the current business processes 
(Everdingen, 2000). Since the ERP philosophy is process-based, rather than function-based, 
ERP necessitates disruptive organizational changes (Hammer, 1999; Volkoff, 1999). 
Successful ERP implementation must therefore be managed as a program of wide-ranging 
organisational change rather than as a software implementation. 
 
Implementation of a technical innovation is viewed as a dynamic process of mutual 
adaptation; reinvention of the technology and simultaneous adaptation of the organisation.  
Adaptation may address the user procedures, assumptions, knowledge, or relationships as well 
as physical aspects of technology. Burn (2000) established significant differences in 
perspectives of IT managers and business managers and factors contributing to the successful 
strategic alignment of IT and organisation using Henderson and Venkatraman’s strategic 
alignment model as framework. He studied several industries and indicated that management 
perspectives were largely equivalent in IT strategic alignment within each industry. However, 
significant differences were found between industries. The conclusion of the analysis was that 
the strategic alignment varies primarily in relation to the nature of industry and/or its 
dependence on IT.  
 
Tyler (2000) suggests the need for a large-scale empirical survey with statistical measurement 
and invariance analysis over different types of systems in order to understand the differences 
in ERP implementation methodology and performance. However, based on case studies 
analysis he found no evidence that ERP implementation and its performance were influenced 
by demographic factors. 
 
The complexity of implementation of MRP II and MRP related software motivated the earlier 
research efforts on the identification of KCSFs in MRP implementation in the manufacturing 
sector. Since MRP implementation was largely limited to manufacturing and ERP 
implementation extended the items of manufacturing to the service sector, the differences 
between KCSFs in MRP implementation and ERP implementation also suggest differences in 
ERP implementation between the two sectors. The findings sketched out above suggest that 
since organisational infrastructure and processes vary fundamentally from one industry to 
another, the process of ERP implementation may be different in manufacturing and service 
sectors.  
 
2.5  Differences between  Services and Manufacturing 
 
Apart from the traditional services (e.g. banks, hospitals, restaurants etc), the services as 
supporting activity to manufacturing developed into a new sector with its own characteristics. 
As an independent entity it served both manufacturing and service organizations.  
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The new sector arose when manufacturing organizations got larger and more complex and the 
separation between production and services became inevitable.   
Other large service provider entities such as banks, hospitals, hotels, consulting firms, and 
recreation centres are independent entities, which are not necessarily related to manufacturing 
and did not emerge as supporting services to a production facility.   
 
Since we define manufacturing as the integrated organization of production and supporting 
services, we produce two definitions on services. The first definition is the services as 
supporting activities within manufacturing and the second definition is the service sector, 
which we distinguish in this research from the manufacturing sector. 
 
2.5.1 Differences between production and service within the manufacturing sector 
 
As we described earlier, manufacturing consists of production and supporting service 
activities. As firms became larger and more complex, the service activities grew into entities 
with their own identity in business.  In fact, the concept of integrating production processes 
and supporting services was first developed on production sites. Long before the seamless 
integration of supporting activities, the manufacturing sites were equipped with huge 
machines, mainframe systems, running a completely integrated system around the clock.  
 
In production, various units were seamlessly integrated through various mainframe systems 
under the title Distributed Control Systems (DCS), supplied by large mainframe suppliers 
from Honeywell and Siemens to IBM and Bailey. The real-time information was transmitted 
from one unit to another through software installed inside the hardware. The similarity of 
DCS and ERP systems lies in data communication, on line real time data, data processing and 
analysis, and the provision of information for decision-making by management of operations.  
With DCS a command-and-control system was established. The human machine interaction 
was limited to observation of data and change of commands to processes. This process of 
integration has been going on for several decades while ERP is only a decade old. It was only 
two decades ago that the importance of restructuring and automation of the supporting 
services were discovered as a major benefit. The question here is whether this trend of 
adoption of trends from manufacturing by services should continue.  
 
Bowen (2002) has identified differences between manufacturing and service sectors at several 
levels: Operations (Shostack, 1987), Product (tangibility versus intangibility) (Zeithmal, 
1981), Management of the organization (Bowen, 2002), Inventorization (incl. inventory 
related costs and other operational costs) (Collier, 1987; Sasser, 1976; Lovelock and Wright, 
1999), Organizational Culture (& working environment) (Bowen & Schneider, 1988), Type of 
personnel (Shelty & Ross, 1985), Internal business processes (Shostack, 1987), External 
business processes (Shostack, 1987), Lead times (Collier,1987), Level of personnel and client 
interaction (Langeard and Eiglier 1983), Personnel marketing attitude (George & 
Gonross,1991), Potentiality for conflict (Hochschild, 1979, Wharton & Erikson, 1993, 
Winsted, 2000), Managerial problems (Lengnick-Hall, 1996; Lovelock & Young, 1979), 
Managerial competencies (EQ levels), Level of adaptability to IT integration (Shostack, 1987, 
Lovelock & Wright, 1999). Involving clients in co-production in the service sector requires a 
different attitude and a different working culture. The system becomes a complex 
organization of intangible production. This complex organization generating intangible 
products requires a different type of management.   
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2.5.2 Elements of differences between the manufacturing and service sectors 
 
Differences in the tangibility of products 
Manufacturing produces tangible (physically touchable) products while services produce 
intangible (non-physical) products. The differences in management practices of organizations 
that produce tangible goods and organizations that produce intangible services were always 
present. Bowen (2002) however questioned the extent to which these differences actually 
have a substantive effect on managerial style and/or strategy within an organization. 
 
Differences in measuring input and output 
The inputs and outputs of the service production systems often vary with the typically co-
producing customer, making objective measurement difficult. Assessment of the quality and 
value of the organization’s output lies entirely in the mind of the customer. It does not matter 
if organizational efficiency measures, the cost accountants, or the production engineers all 
affirm the excellence of the organization’s service experience, if the customer does not 
perceive it that way. Manufacturing organizations can refer to industry engineering standards, 
product quality standards and competing products to determine the relative quality and value 
of their product. The organization’s management can count its work in process, finished 
inventory and compare raw material inputs with product outputs to calculate efficiency.  An 
intangible service is more dependent on what the customer thinks.  A tangible product has 
search qualities; customers can test the product or at least see and feel the product before they 
buy it (Zeithaml, 1981). As products become more intangible, it becomes more difficult to use 
objective measures of organizational effectiveness.  Managers of service operations must use 
a subjective assessment of customer satisfaction and loyalty to determine effectiveness 
(Bowen & Shoemaker, 1998; Heskett, Jones, Loveman, Sasser & Schlesinger, 1994; Paulin, 
Ferguson & Payaud, 2000). As Megginson (1983) stated, in manufacturing processes 
involving tangible products, inputs and outputs are relatively easy to measure. In services, 
measurement of both inputs and outputs is more problematic. Some of the input is provided 
by customer co-production (Kingman-Brundage, 1995).  
 
Customers’ knowledge, skills and abilities and their motivation to perform their production 
duties will vary (Lovelock, 1996). Supervising employees is different in services compared to 
supervising manufacturing employees, primarily because the service employee plays an 
important role interacting with the customer in the service encounter (Bitner, Booms & Mohr, 
1994; Brown & Sulzer-Azaroff, 1994; Brown & Swarz, 1989; Czepiel, Solomon & 
Suprenant, 1985; Schneider & Bowen, 1985; Shostack, 1977).  
  
Differences in managing personnel 
Managing the service employee is different from managing the manufacturing employee in 
several important ways. A service organization requires interpersonal interaction with the 
customer (Bell & Anderson, 1992) and employee selection and other human resource 
management concerns will be focused on customer relationship skills. Employee attitudes and 
behaviour are more critical to service than to manufacturing organisations (Shetty & Ross, 
1985). A flexible culture is needed to deal with the unpredictability of the range of customer 
demands (Bowen and Schneider, 1988), and to manage emotional labour that is not usually 
found in product organizations (Hochschild, 1979). Winsted (2000) found that across 
services, customers desire customer contact employees to be competent, congenial and civil. 
Employees need a greater ability to deal with potential role conflict than in manufacturing.  
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While conflict also may occur in manufacturing, the addition of a customer in the co-
production of the service experience expands the potential for conflict, and turns the customer 
contact employees into part time marketers. George & Gonroos (1991) suggest that internal 
marketing is a philosophy in managing the organization’s human resources based on a 
marketing philosophy. 
Differences in measuring productivity 
Having the customer inside the boundary of the organisation creates unique managerial 
problems for services not found in manufacturing organisations (Lengnick-Hall, 1996; 
Lovelock &Young, 1979). Shaw (1990) claimed that measuring service productivity based on 
objective output measures is a manufacturing tool misapplied to service companies.  
Measuring inputs and outputs in services requires a more subjective approach than measuring 
outputs and inputs in manufacturing firms.  
 
In terms of capacity and demand, since services typically involve simultaneous production 
and consumption, they are unable to use inventoried products to match capacity with demand 
or to smooth capacity utilisation by producing for inventory (Sasser, 1976). Since services 
cannot be inventoried, management of demand is more sensitive to time. Klassen and 
Rohlender (2001) point out that the uncertainty of demand, which can fluctuate on an hour-
by-hour basis, makes managing capacity and demand in services difficult. Service 
organizations must find ways to balance capacity with demand without the benefit of the 
manufacturer’s physical inventory buffer or risk losing customers. Lovelock and Wright 
(1990) suggested a number of ways service managers could manage capacity: maintenance 
can be scheduled during periods of low demand; part-time employees can be used to expand 
labour-constrained capacity; and facilities and equipment can be rented. Sasser (1976) 
mentioned that increasing customer participation also could increase capacity. 
Differences in demand analysis 
Collier (1987) has identified several reasons why demand analysis is both quite different and 
more complicated for services than it is for manufacturing organizations. Capacity is a 
surrogate for inventory in a service organization; Length of the “cycle of production“ is 
shorter for services; The customer may be present in the production process; Service 
organizations focus on customer processing times rather than product processing times; 
Certainty of customer purchase is greater for product orders than it is for customer 
appointments for an experience; and fewer service firms know the cost structure of producing 
a satisfied guest than manufacturing firms know about costs of a made to quality specification 
product. 
 
Producers of intangible products often have both the customer and the employee involved in 
the production of the product. The manufacturing plant producing tangible goods is usually 
buffered from the customer by design and distance. The requirement of co-production 
changes the production process in substantial ways and intrusion of the customer into the 
service delivery system creates unique challenges for a service firm, not common to 
manufacturing organizations. Langeard and Eiglier (1983) stated that one of the strategic 
considerations for a service firm is the amount of interaction with the customer in the design 
of the service delivery process.   
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2.6 Differences in ERP Implementation Methodologies 
 
Kwon & Zmud’s (1987) treatment of IT implementation is the basis for many implementation 
methodologies applied by global suppliers including SAP distinguishing six phases of (a) 
initiation (i.e incompatibility, need for connectivity, top management vision, need for change, 
and Y2K problems), (b) adoption (i.e. investment decisions, cost and benefit analysis, choice 
of appropriate technology, choice of vendor and brand, sustainability of innovation for the 
firm), (c) adaptation (i.e. systems chosen and decided, implementation begins, systems 
become available for usage, training activities begin, user resistance observed, systems used 
in individual units, phase out of the old system and into new system), (d) acceptance (i.e. 
increasing usage of systems, systems modifications to fit user needs carried out, more 
training, towards enhancing compatibility, integration of functional units, enhanced 
performance), (e) routinization (i.e. users accept the systems, use of systems becomes a 
routine activity, flaws corrected, organizational integration realized, internal functional 
coordination and benefits observed, enhanced performance, less manual work and less paper 
work), and (f)  infusion (i.e. IT integration at global levels realized, usage of the system is not 
an “off the ordinary” situation, organizations look for the next innovation to become more 
competitive). 
 
Writing about SAP implementation, Curran (1999) states that “Our tools, technologies are 
built on our experience in thousands of projects in a wide range of industries and all types of 
companies-for small businesses to global enterprises.” BaaN and PeopleSoft also refer to 
industry best practices with differences in small and large businesses. BaaN packages are built 
on experience in the manufacturing sector, e.g. Boeing, while SAP and PeopleSoft are built 
on experience in the service sector, e.g. financial administration (historical data, 1990s). There 
are a number of common characteristics of global ERP suppliers’ universal approach to the 
process of ERP implementation, but also some differences. We made a comparative analysis 
of the implementation methodologies at BaaN (Target Enterprise), SAP (ASAP) and Prince 2 
with reference to a universally recognized general theoretical model of implementation, 
Project Management Body of Knowledge (PM-BOK). In table 2.1, we have presented the 
characteristics of BaaN in comparison with that of the theoretical model, PM-BOK. Apart 
from a number of common characteristics, BaaN distinguishes itself from PM-BOK by a 
number of characteristics such as a performance-based and incremental method. 
 
A typical SAP R/3 implementation, ASAP ERP implementation methodology, consists of five 
phases: (a) project preparation, (b) business blueprint, (c) implementation, (d) final SAP 
implementation preparation, and (e) live go and support. BaaN implementation methodology 
also consists of five phases: (a) preparation, (b) mapping, (c) piloting, (d) migration, (e) and 
live guidance. The ingredients of these phases are split into project management, processes 
and models, people skills and communications, organizational alignment and technical 
infrastructure and design.   
 
BaaN’s Target implementation method is split into two types: Target Light and Target 
Enterprise. BaaN Target Light is a shorter version of BaaN Target Enterprise bypassing a 
number of steps and focussing on one industry. Prince (i.e. Project In Controlled 
Environments) is a project methodology designed with the same purpose and target as PM-
BOK. It is an implementation methodology designed for ERP implementation. The major 
differences between the two methodologies concern differences in project management focus 
in information systems and automation.  
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Table 2.1: Characteristics of a theoretical model and BaaN Target Enterprise 
 
Theoretical model BaaN Target Enterprise 
∗ Performance-based 
∗ Incremental method 
Project plan implementation Project plan implementation 
Configuration management Configuration management 
Change management Change management 
Initiation Initiation 
Scope planning Scope planning 
Scope definition Scope definition 
Scope verification Scope verification 
Scope control Scope control 
Definition of activities Definition of activities 
∗ Dividing activities in measureable steps 
Prioritising activities Prioritising activities 
Predicting life time of activities Predicting life time of activities 
Planning activities Planning activities 
Scheme control Scheme control 
∗ Simulation 
Planning Planning  
Cost estimate Cost estimate 
Budgeting costs Budgeting costs 
Costs control Costs control 
Modelling and testing Modelling and testing 
Training Training 
Quality planning ∗ 
Quality guarantee ∗ 
Quality control ∗ 
Organizational planning Organizational planning 
Staff acquisition Staff acquisition 
Team development Team development 
Team experience Team experience 
Communication planning ∗ 
(internal/external) Communication (internal/external) Communication 
Distribution of information Distribution of information 
Gatekeeper Gatekeeper 
Progress report Progress report 
Closing administration Closing administration 
Risk identification ∗ 
Risk quantification ∗ 
Risk development response ∗ 
Risk control response ∗ 
Procurement planning Procurement planning 
Application planning Application planning 
application application 
Selection Selection 
Administration contract Administration contract 
Contract end Contract end 
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PM-BOK is a universal project management model that could be modified and applied in 
various branches while Prince project management model is specialized in IS. The 
fundamentals of Prince 2 ERP implementation methodology are a process with a clear start 
and end, a clear picture to all project team members and management of implementation to a 
successful end. 
 
The Prince 2 methodology has the characteristics of a defined project life time, defined and 
measurable end-products, a correspondent gathering of activities to reach the end-product, a 
defined amount of resources and an organisational structure with specified responsibilities to 
manage a project.  Prince 2 is a process-based approach of project management and it is based 
on a client and supplier relation. The Prince 2 implementation methodology consists of the 
components: (a) introduction, (b) components (i.e. organisation, planning, control, risk 
management, quality management and change management), (c) processes, and (d) project 
management techniques. The structure suggests that the client specify the project goals. Based 
on this structure, the project team members will be full-time active in ERP implementation.   
 
In a practical case study (vd Rest, 2002, MSc thesis, EUR) on ERP BaaN implementation 
methodology, the KCSFs in the methodology were identified as: (a) simulation at an early 
stage, (b) measurable stages, (c) performance-based strategy, and (d) an incremental 
approach, while the key failure factors in the methodology were identified as: (a) 
communication management, (b) risk management, and (c) quality management. The study 
also validated its initial theory on KCSFs in BaaN Target Enterprise method through two in-
depth cases at Boskalis Westminster bv and Imtech Telecom. The study suggested that 
shortcomings in BaaN implementation were in: (a) communication management, (b) 
interactive communication with end-users, in particular, (c) risk management, (d) insufficient 
focus on risks definition, and (e) risks control and measurement. 
 
2.6.1 ERP project phases, project content and project performance measurements 
 
The three phases of the project (configure and rollout, shake down and onward & upward) in 
ERP implementation correspond loosely to three phases of the traditional IT implementation 
process: the IT conversion process (IT management and conversion activities), the IT use 
process (appropriate and inappropriate), and the competitive process (competitive position 
and competitive dynamics) (Markus, 2000).  
 
They are also similar to Kwon & Zmuds's (1987) six phases of implementation, i.e. (1) 
initiation (incompatibility, need for connectivity, top management vision, need for change, 
Y2K problems), (2) adoption (investment decisions, cost/benefit analysis, choice of 
appropriate technology, choice of vendor/brand, sustainability of innovation for the firm), (3) 
adaptation (systems chosen and decided, implementation begins, systems become available 
for usage, training activities begin, user resistance observed, systems used in individual units, 
phase out of the old system and into new system), (4) acceptance (increasing usage of 
systems, systems modifications to fit user needs carried out, more training, toward enhancing 
compatibility, integration of functional units, enhanced performance) (5) routinization (users 
accept the systems, use of systems becomes a routine activity, flaws corrected, organisational 
integration realized, internal functional coordination and benefits observed, enhanced 
performance, less manual work/less paper work) and (6) infusion (IT integration at global 
levels realized, usage of the system is not an “of the ordinary” situation, organisations look for 
the next innovation to become more competitive).  
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They are also similar to Al-Mashari's (2003) three phases of ERP, i.e. the setting-up phase, 
the implementation phase and the evaluation phase.  
 
A number of implementation phases can be distinguished in the project content of ERP 
implementation. The chartering phase is building a business case for ERP, selecting a 
software package (sometimes the decision is deferred until after this phase), appointing a 
project manager, approving the budget and time schedule (problem issues: underestimating 
the need for business and organizational change in conjunction with software implementation, 
and objectives and measures of success for the initiation may be still undefined). The project 
phase is concerned with software configuration, system integration, testing, data conversion, 
training and rollout. In firms, the professional and continuous experience with ERP 
implementation results in a continuous business re-engineering process. The core operational 
activities take place within the project phase. It is a lengthy process with continuous 
development and involvement of cross-functional teams. Project success or failure depends on 
project management skills and competencies. An expected outcome of an implementation 
success could be the rollout of an ERP module to one or more organisational units.  
 
In the shakedown phase, the organisation comes to grips with ERP and it possibly achieves its 
normal operational status.  In this phase, the normal operation falls in the hands of operational 
managers. They will also organise the post implementation issues such as bug-fixing and 
rework, system performance tuning, retaining, and staffing up to handling temporary 
inefficiencies, additional hardware capacity, additional training, additional people to 
accommodate the learning and needs for this phase.  The impact of earlier errors is reduced in 
this phase. In case of productivity or business disruption new errors may be made: operational 
personnel may adopt workarounds to cope with early problems, and then fail to abandon them 
when the problems are resolved.  
 
The onward or upward phase refers to normal operation until the system is replaced with an 
upgrade or a different system. In this phase, the organization can finally obtain the benefits (if 
any) of its investments. The characteristic activities of this phase include continuous business 
improvement processes, additional user skill building and post implementation benefit 
assessment. 
 
The typical performance metrics in the chartering phase (or business case) include quality of 
the business case, fit with the business strategy, relevance of key performance indicators, 
adequacy of schedule and budget, soundness of project parameters and constraints. The 
project goal in the chartering phase is “GO” or “No Go” with the business case. In case of a 
go ahead, a decision should be made on specific project parameters like scheduling, scope 
management and budgeting. The typical performance metrics in the project phase, the follow 
up to “go ahead to business case” are measurable values in the control of scheduling, scope 
management and budgeting. The project goals (benefits) could include project failure and 
termination owing to overruns or intractable technical problems, rollout of some of the 
operational enterprise system functionalities to one or more organisational units (e.g. 
empirical cases at Ecco, LWM, DSM, GE in chapter 4 etc). This rollout may suggest 
functionalities, operational performance, and organisational preparation as either sufficient or 
insufficient to address business needs. In the shakedown (or normal operation) phase, the 
performance measures include downtime response time, labour costs, order fulfilment cycle 
time & error rates, length of time required to complete financial closure, short-term impacts 
on customers and suppliers, and impact on employee on-job quality and stress.  
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The project goal could either be failed or a normal operation with either sufficient or 
insufficient performance will be achieved. In the onward or upward phase, the possible 
success measures are continuous business improvement and learning metrics, end-user skill 
assessment, ease of upgrading and migration, shortening of project phases over time, and IT 
specialist competency measures. The project goals could either be announced failed in 
business performance improvement and/or technical migration, in formal and informal 
assessment suggesting that investment has been unsuccessful and the organization has failed 
to improve its overall competitive position (Markus, 2000). 
 
2.7 Comparative Analysis of Differences in KCSFs 
 
2.7.1    Comparative analysis of the differences in KCSFs in MRP implementation with those 
in ERP implementation in the period prior to the millennium change. 
The following literature review is to support proposition 3 on the differences in KCSFs in 
ERP implementation between manufacturing and services. ERP stretches itself not only 
across the internal interfaces from production to items of service (Figure 2.2) but it also goes 
further to the external interfaces to integration with client(s) by using the applications 
‘customer relationship management’ (CRM), and ‘supplier relationship management’ (SRM). 
We derived the initial differences in KCSFs between MRP implementation and ERP 
implementation from table 2.3 and we listed these differences in KCSFs in table 2.2.   
 
Table 2.2: Initial differences in KCSFs between MRP implementation and ERP 
implementation for the period prior to the millennium change. 
 
 
 
Figure 2.2: ERP system development from MRP systems 
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Application of simulation cases (Kylstra, van Dam, Lenders, 1997): Due to complexity of implementation of 
ERP modules, test pilots will troubleshoot some of the expected problems in the course of implementation. 
Knowledge of ERP within organization (Cramer, 1998): A positive introduction of ERP, its contents and its 
benefits to personnel and key users will have a positive impact on implementation success. 
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Table 2.3: KCSFs in implementation of MRP (& MRP related packages), and ERP 
implementation. 
 
KCSFs in implementation of MRP II and MRP related packages  KCSFs in implementation of ERP 
Project organization (Chen, 1996; Chen & Small, 1994; Sohal 
1991,1997,1996) 
Project organisation (Bemelmans, 1991; Bluijssen, 1997;  Hill, 
1996/1997; Wiegerinck, 1997 ) 
Management involvement and commitment (Chen ,1996; Chen & 
Small, 1994; Sohal ,1994; Tranfield & Smith ,1990; Hall, Rosenthal, 
Wade, 1994) 
Management involvement (Bemelmans 1991, Bultsma & Ribbers 
1995, Hill 1996/1997, Kylstra, van Dam, Lenders 1997, Trunk 1996) 
Strategic Approach (Chen 1996, Chen & Small 1994, Tranfield & 
Smith 1990) 
Strategic Approach (Chen 1996, Chen & Small 1994, Tranfield & 
Smith 1990) 
Organizational changes (Chen 1996, Sohal 1994, Tranfield & Smith 
1990) 
Process of organisational changes (Trunk 1996, Wiegerinck 1997) 
Impact of  key factors (Hall, Rosenthal, Wade 1994, Sohal 1994) Impact of  key factors (Hall, Rosenthal, Wade 1994, Sohal 1994) 
Planning (Chen & Small 1994;  Sohal 1994; Tranfield & Smith 1990; 
Voss 1998) 
Planning (Bluijssen 1997, Cramer 1998, Hill 1996/1997, Kylstra, van 
Dam, Lenders 1997) 
Training (Chen 1996; Sohal 1994; Tranfield & Smith 1990; Voss 1998)
  
Training (Bemelmans 1991, Bluijssen 1997, Cramer 1998, Hill 
1996/1997, Kylstra, van Dam, Lenders 1997, Trunk 1996) 
Integrated approach (Sohal 1996; Sohal, Samson, Weill, 1991; Tranfield 
& Smith 1990) 
Integrated approach (Sohal 1996, Sohal, Samson & Weill, Tranfield 
& Smith 1990) 
Relation build up with supplier (Chen & Small 1994, Sohal 1996, Voss 
1998) 
Relation with the Suppliers (Bluijssen 1997, Hill 1996/1997, Trunk 
1996) 
Technology (Chen & Small 1994, Hall, Rosenthall, Wade 1994) Technology (Chen & Small 1994, Hall, Rosenthall, Wade 1994) 
Communications (Voss 1998, Chen 1996, Sohal 1996/1997) Communication (Bluijssen 1997, Cramer 1998, Hill 1996/1997) 
Evaluation (Chen & Small 1994, Sohal, Samson, Weill, 1991) Evaluation (Chen & Small 1994, Sohal, Samson & Weill) 
Start with a pilot program (Sohal 1996, Hall, Rosenthall, Wade 1994) Pilot Test (Bluijssen 1997, Hill 1996/1997, Kylstra, van Dam, 
Lenders 1997 ) 
Project objectives (Hall, Rosenthall, Wade 1994, Tranfield & Smith 
1990) 
Project goals (Bemelmans 1991, Hill 1996/1997, Wiegerinck 1997, 
Trunk 1996) 
Client integration (Chen & Small 1994) Client integration (Chen & Small 1994) 
Development of cultures (Sohal 1996, 1997) Development of cultures (Sohal 1996, 1997) 
Experienced project team members (Voss 1998) Project Team Members (Bultsma & Ribbers 1995, Hill 1996/1997, 
Kylstra, van Dam, Lenders 1997) 
Financing (Chen 1996) Financing (Chen 1996) 
Learning curves, i.e.learning from others, benchmarking &experience. 
(Sohal 1996, 1997)  
Learning curves, i.e.learning from others, benchmarking & 
experience.(Sohal 1996, 1997) 
Total system Implementation  (Tranfield & Smith, 1990) Total system Implementation  (Tranfield & Smith, 1990) 
Start with modules under own control (Sohal, 1996, 1997) Start with modules under own control (Sohal, 1996, 1997) 
Focus on implementation traject (Bemelmans, 1991; de Zwart, 1996; 
Trunk, 1996) 
Focus on implementation traject (Bemelmans, 1991; de Zwart, 1996; 
Trunk, 1996) 
Identification of key factors (Bultsma & Ribbers 1995, Hill, 1996/1997) Identification of key factors (Bultsma & Ribbers 1995, Hill, 
1996/1997) 
Application of simulation cases (Kylstra, van Dam, Lenders, 1997) Application of simulation cases (Kylstra, van Dam, Lenders, 1997)* 
Avoid reworks (Kylstra, van Dam, Lenders, 1997) Avoid reworks (Kylstra, van Dam, Lenders, 1997) 
Avoid measurements(Kylstra, van Dam, Lenders, 1997) Avoid measurements (Kylstra, van Dam, Lenders, 1997) 
Performance guarantee by the suppliers (Kylstra, van Dam, Lenders, 
1997) 
Performance guarantee by the suppliers (Kylstra, van Dam, Lenders, 
1997) 
Avoid change of team members (Kylstra, van Dam, Lenders, 1997) Avoid change of team members (Kylstra, van Dam, Lenders, 1997) 
 A thorough knowledge of ERP within the organisation(Cramer, 
1998) 
 Outsourcing (Use external consultant with the experience on the 
same branch) (Trunk, 1996) 
 Contingency approach to interfaces (Trunk, 1996) 
 Project related tasks (Wiegerinck, 1997) 
 Right allocation of dedicated personnel on ERP projects (Bluijssen, 
1997; Cramer, 1998; Kylstra, van Dam, Lenders, 1997) 
 Contingency plan and  (back-up) procedures (Wiegerinck, 1997) 
 Business processes (Everdingen, 2000; Volkoff, 1999) 
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2.7.2 Comparative analysis of the differences in KCSFs in MRP implementation with those  
of ERP implementation in the post millennium-change period 
 
In our comparative analysis of the KCSFs (table 2.4), we found the following non-generic 
KCSFs in ERP implementation: process segmentation, clear implementation strategy, project 
and change management competency, partnership on ERP software with supplier and client, 
and a contingency approach to the post implementation period. ERP implementation is a 
complex project, requiring special change management and project management 
competencies and leadership competencies in addition to the planning, scheduling, budgeting, 
control and risk management skills of traditional project management. There is a great deal of 
invisibility and hidden opportunity costs with ERP (post) implementation. 
 
The importance of finding these differences in KCSFs between MRP implementation and 
ERP implementation lies in recognizing that they are related to the addition of service 
elements and the service sector to the ERP implementation portfolio. Additional differences in 
ERP implementation in comparison to MRP implementation were distinguishable due to: (a) 
the complexity of the ERP systems, (b) better understanding of the differences between MRP 
and ERP, (c) ERP implementation demands in preparation of business processes (i.e. 
organizational fit), (d) the preparation of people (i.e. corporate culture) and of technical 
systems (i.e. legacy systems), (e) change management competencies (i.e. EQ), and (f) project 
management (e.g. planning and competencies etc). ERP implementation is a complex project, 
requiring special change management and project management competencies and leadership 
competencies in addition to the planning, scheduling, budgeting, control and risk management 
skills of traditional project management. 
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Table 2.4:  KCSFs in ERP implementation and the differences in KCSFs between MRP  
implementation and ERP implementation in the post millennium-change 
period 
KCSFs  in implementation of MRP II and MRP related packages  KCSFs in ERP implementation in post millennium-change period 
Management involvement and commitment (Chen ,1996; Chen & Small, 
1994; Sohal ,1994; Tranfield & Smith ,1990; Hall, Rosenthal, Wade, 
1994) 
Management involvement – Top Management Support (Rosario, Shanks, 
Wee, 2000;  Bingi, Buckhout, Sumner, Holland, 1999; Murray and 
Coffin , 2001; Umble, 2003; Al Mashari 2003) 
Impact of  key factors (Hall, Rosenthal, Wade 1994, Sohal 1994) Leadership and visioning (Mandal , 2003; Al Mashari , 2003) 
Strategic Approach (Chen, 1996; Chen & Small, 1994; Tranfield & Smith 
1990) 
Planning (Al Mashari, 2003; Wagle, 1998; Cooke & Peterson, 1998) 
Organizational changes (Chen 1996, Sohal 1994, Tranfield & Smith 
1990) 
ERP package selection (Al Mashari , 2003) 
Training (Chen 1996, Sohal 1994, Tranfield & Smith 1990, Voss 1998) 
 
Training and education (Al Mashari, 2003; Gupta, 2000; Kelley, 1999; 
Davenport, 1998) 
Planning (Chen & Small, 1994;  Sohal , 1994,;Tranfield & Smith 1990; 
Voss, 1998) 
Systems integration (Al Mashari 2003) 
Communications (Voss, 1998, Chen, 1996, Sohal, 1996) 
  
Communication (Falkowski, 1998; Holland, Sumner, 1999; Rosario, 
Shanks, Wee, 2000, Al Mashari, 2003) 
Project organization (Chen, 1996; Chen &Small, 1994; Sohal, 
1991,1997,1996) 
Project management (Kumar L., 2002 , Rosario, Shanks, Wee 2000; 
Holland, Sumner,1999; Al Mashari, 2003) 
Relation build up with supplier (Chen & Small 1994, Sohal 1996, Voss 
1998) 
 
Integrated approach (Sohal 1996, Sohal, Samson & Weill, Tranfield & 
Smith 1990) 
Process management ( Bingi, Sharma, and Godla, 1999; Holland , 
Sumner 1999; Murray and Coffin, 2001; Roberts and Barrar, 1992; 
Shanks, 2000; Wee, 2000 , Al Mashari 2003) 
Technology (Chen & Small 1994, Hall, Rosenthall, Wade 1994) Legacy systems management (Al Mashari, 2003; Markus, 2000; Adolph, 
1996) 
Evaluation (Chen & Small 1994, Sohal, Samson & Weill) Cultural and structural changes (Al Mashari,  2003, ) 
Start with a pilot program( Sohal 1996, Hall, Rosenthall, Wade 1994) Performance evaluation  (Al Mashari , 2003; Hutchins, 1998;  
Langenwalter, 2000; Oden, 1993; Umble, 2003) 
Project objectives (Hall, Rosenthall, Wade 1994, Tranfield & Smith 
1990) 
Performance management (Al Mashari, 2003) 
Client integration (Chen & Small 1994) Clear understanding of strategic goals (Buckhout, Freya, & Nemecm 
1999; Rosario, Shanks, Wee, 2000; Falkowski, Swanson, 1998; Krupp, 
1998; Latamore, 1999; Schragenheim, 2000; Travis, 1999, Umble, 2003) 
Development of cultures (Sohal, 1996, 1997) A great implementation team (Bingi, 1999; Shanks, Wee, 2000; Davis, 
1998; Laughlin, 1999; Minahan, 1998; Sherrard, 1998; Umble, 2003) 
Experienced project team members (Voss, 1998) Data accuracy (Hutchins, 1998; Stedman, 1999; Stein, 1999; Umble 
2003) 
Financing (Chen, 1996) Focused performance measures (Murray and Coffin, 2001; Falkowski, 
1998; Holland, 1999; Hutchins, 1998;  Langenwalter, 2000; Oden, 1993; 
Umble, 2003) 
Learning curves, i.e. learning from others, benchmarking &experience. 
(Sohal, 1996, 1997)  
Multisite issues (Markus, 2000; Dissel, Kumar, 2000; Allen , 1997; 
Umble, 2003) 
Total system Implementation  (Treanfield & Smith, 1990) Business plan and vision (Buckout, Freya, & Nemec, 1999; Holland, 
1999; Rosario, Wee and Shanks, 2000; Falkowski, Pedigo, Smith, and 
Swanson, 1998) 
Start with modules under own control (Sohal, 1996, 1997) Change management culture and program (Falkowski, 1998; Rosario, 
Shanks, Wee 2000; Roberts & Barrar, 1992; Kuruppuarchchi, 2002; 
Meyers, 1999) 
Focus on implementation traject (Bemelmans, 1991; de Zwart, 1996; 
Trunk, 1996) 
Project champion (Murray and Coffin, 2001; Falkowski , Rosario, 1998; 
Martin, 1998; Slevin and Pinto, 1997; Bingi, 1999) 
Identification of key factors (Bultsma & Ribbers 1995, Hill, 1996/1997) Software development, testing, and trouble shooting 
(Rosario, Wee, Scheer & Haberman, 2000; Holland & Bingi, 1999) 
Application of simulation cases (Kylstra, van Dam, Lenders, 1997) Motivation for ERP adoption (Shankarnarayanan, 2000; Markus, 2000) 
Avoid reworks (Kylstra, van Dam, Lenders, 1997) Organizational fit (Brehm, 2001; Hong, 2002; Hammer, 1999; Volkoff,  
1999) 
Avoid measurements(Kylstra, van Dam, Lenders, 1997) Invisibility (Griffith, 1999) 
Performance guarantee by the suppliers (Kylstra, van Dam, Lenders, 
1997) 
A clear implementation plan  (Mandal, 2003) 
Avoid change of team  members(Kylstra, van Dam, Lenders, 1997) A constant watch on the budget (Mandal, 2003) 
 Employee perceptions of new IT  (Knights and Murray, 1992; Parsons, 
1991; Gattiker and Hlavka, 1991; Davis, 1989; Majchrzak, 1987 ). 
 Pre implementation attitudes (Abdinnour, Helm, 2003 ) 
 Preparing the people (Davenport, 2000) 
 Preparing the technical system (Davenport, 2000) 
 ERP teamwork and composition (Rosario, Shanks, Wee 2000; Bingi, 
Buckhout, Holland, Sumner, Stefanou, 1999) 
 Appropriate business and information technology legacy Systems 
(Holland, Light, Gibson, 1999; Roberts and Barrar, 1992) 
 Monitoring and evaluation of performance (Murray and Coffin, 2001; 
Falkowski , Rosario, 1998; Holland, Sumner, 1999) 
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2.7.3 Perceptions of the KCSFs in ERP Implementation 
 
Due to the complexity and invisibility of the process of ERP implementation in comparison to 
that of MRP implementation, a pilot simulation of ERP modules prior to actual 
implementation is a must. The most important KCSFs based on their impact are listed in order 
of importance in table 2.5. This degree of importance and/or the impact factor is not 
necessarily valid for all ERP projects. We developed this ranking from the available literature 
and from our own practical knowledge on ERP implementation. The available insights on 
KCSFs in ERP implementation were adopted from Nah (2003), Markus (2000-2002), Al-
Mashari (2003), E/M Umble (2003), and Hong (2001). 
 
Table 2.5: The most important KCSFs in ERP implementation 
 
Project (management) ownership (generic) 
Organizational culture (generic) 
Organizational fit (generic)  
Process segmentation (non generic) 
Step-by-step implementation (generic) 
Clear implementation strategy (non generic) 
Clear project management route (generic) 
The project owner change management competency (non generic) 
Training (generic) 
Partnership on supplier and client sides with ERP software (non generic) 
Contingency approach to (post) implementation (non generic) 
 
Clearly in the period after the millennium change, there was more visibility in the KCSFs in 
ERP implementation than in the period before (also see table 2.6). The KCSFs we identified 
in this period were more detailed and more distinguishable than in the period prior to 
millennium change. 
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Table 2.6: The differences in KCSFs between ERP implementation in the period prior to  
millennium-change and the period after the change (ERP prior to millennium 
versus ERP post millennium) 
KCSFs in implementation of ERP prior to millennium-change 
period 
KCSFs in implementation of ERP in post millennium-change 
period 
Project organisation (Bemelmans, 1991; Bluijssen, 1997;  Hill, 
1996/1997; Wiegerinck, 1997) 
Management involvement -Top Management Support (Rosario, 
Shanks, Wee, 2000;  Bingi, Buckhout, Sumner, Holland, 1999; Murray 
and Coffin , 2001; Umble, 2003; Al Mashari 2003) 
Management involvement (Bemelmans, 1991, Bultsma & Ribbers, 1995; 
Hill, 1996/1997, Kylstra, van Dam, Lenders 1997; Trunk, 1996) 
Leadership and visioning (Mandal , 2003; Al Mashari , 2003) 
Strategic approach (Chen 1996, Chen & Small 1994, Tranfield & Smith 
1990) 
Planning (Al-Mashari, 2003; Wagle, 1998; Cooke &  Peterson , 1998) 
Process of organisational changes (Trunk, 1996; Wiegerinck, 1997) ERP package selection (Al-Mashari , 2003) 
Impact of key factors (Hall, Rosenthal, Wade,1994; Sohal, 1994) Training and education (Al-Mashari, 2003; Gupta, 2000; Kelley, 1999; 
Davenport, 1998) 
Planning (Bluijssen, 1997; Cramer, 1998; Hill 1996/1997; Kylstra, van 
Dam, Lenders, 1997) 
Systems integration (Al-Mashari 2003) 
Training (Bemelmans, 1991; Bluijssen, 1997; Cramer , 1998;  Hill 
1996/1997; Kylstra, van Dam, Lenders 1997; Trunk, 1996) 
Communication (Falkowski, 1998; Holland, Sumner, 1999; Rosario, 
Shanks, Wee, 2000, Al Mashari, 2003) 
Integrated approach (Sohal 1996, Sohal, Samson & Weill, Tranfield & 
Smith 1990) 
Project management (Kumar L., 2002 , Rosario, Shanks, Wee, 2000; 
Holland, Sumner,1999; Al Mashari, 2003) 
Relation with the suppliers (Bluijssen 1997, Hill 1996/1997, Trunk 1996)  
Technology (Chen & Small 1994, Hall, Rosenthall, Wade 1994) Process management (Bingi, Sharma, and Godla, 1999; Holland,  
Light, Sumner, 1999; Murray and Coffin, 2001; Roberts and Barrar, 
1992; Shanks et al 2000; Wee, 2000 , Al-Mashari 2003) 
Communication (Bluijssen 1997, Cramer 1998, Hill 1996/1997) Legacy systems management (Al Mashari, 2003; Markus, 2000; 
Adolph, 1996; Light, 1999; Rao, 2000; Davenport, 1998) 
Evaluation (Chen & Small 1994, Sohal, Samson & Weill) Cultural and structural changes (Al Mashari,  2003) 
Pilot test (Bluijssen 1997, Hill 1996/1997, Kylstra, van Dam, Lenders  
1997) 
Performance evaluation  (Al Mashari , 2003; Zairi, 2000) 
Project goals (Bemelmans 1991, Hill 1996/1997, Wiegerinck 1997, Trunk 
1996) 
Performance management (Al Mashari, 2003) 
Client integration (Chen & Small , 1994) Clear understanding of strategic goals (Buckhout, Freya, & Nemecm 
1999; Rosario, Shanks, Wee, 2000; Falkowski, Swanson, 1998; Krupp, 
1998; Latamore, 1999; Schragenheim, 2000; Travis, 1999, Umble, 
2003) 
Development of cultures (Sohal, 1996, 1997) A great implementation team (Bingi, 1999, Shanks, Wee, 2000) 
Project team members (Bultsma & Ribbers 1995; Hill ,1996/1997, 
Kylstra, van Dam, Lenders, 1997) 
Data accuracy (Hutchins, 1998; Stedman, 1999; Stein, 1999; Umble 
2003) 
Financing (Chen 1996) Focused performance measures (Murray and Coffin, 2001; Falkowski, 
1998; Holland, 1999; Hutchins, 1998;  Langenwalter, 2000; Oden, 
1993; Umble, 2003) 
Learning curves, i.e.learning from others, benchmarking and experience. 
(Sohal 1996, 1997) 
Multisite issues (Markus, 2000, Dissel, Kumar, 2000; Allen, 1997; 
Umble, 2003) 
Total system Implementation  (Treanfield & Smith, 1990) Business plan and vision (Buckout, Freya, & Nemec, 1999; Holland, 
1999; Rosario, Wee and Shanks, 2000; Falkowski, Pedigo, Smith, and 
Swanson, 1998) 
Start with modules under own control (Sohal, 1996, 1997) Change management culture and program (Falkowski, 1998; Rosario, 
Shanks, Wee 2000; Roberts & Barrar, 1992; Kuruppuarchchi, 2002; 
Meyers, 1999) 
Focus on implementation project (Bemelmans, 1991; de Zwart, 1996; 
Trunk, 1996) 
Project champion (Murray and Coffin, 2001; Falkowski , Rosario, 
1998; Martin, 1998; Slevin and Pinto, 1997; Bingi, 1999) 
Identification of key factors (Bultsma & Ribbers 1995, Hill, 1996/1997) Software development, testing, and trouble shooting 
(Rosario, Wee, Scheer & Haberman, 2000; Holland & Bingi, 1999; 
Gibson, 1999; Apperlrath, Ritter, 2000) 
Application of simulation cases (Kylstra, van Dam, Lenders, 1997) Motivation for ERP adoption (Shankarnarayanan, 2000; Markus, 2000) 
Avoid reworks (Kylstra, van Dam, Lenders, 1997) Organizational fit (Brehm, 2001; Hong, 2002; Hammer, Volkoff,  
1999) 
Avoid measurements(Kylstra, van Dam, Lenders, 1997) Invisibility (Griffith, 1999) 
Performance guarantee by the suppliers (Kylstra, van Dam, Lenders, 
1997) 
A clear implementation plan  (Mandal,  2003) 
Avoid change of team members(Kylstra, van Dam, Lenders, 1997) A constant watch on the budget (Mandal, 2003) 
A thorough knowledge of ERP within the organisation(Cramer, 1998)* Employee perceptions of new IT  (Knights and Murray, 1992; Parsons, 
1991; Gattiker , Hlavka, 1991; Davis , 1989; Majchrzak,1987 ). 
Outsourcing (Use external consultant with the experience on the same 
branch) (Trunk, 1996) 
Pre implementation attitudes (Abdinnour , Helm, 2003) 
Contingency approach to interfaces (Trunk, 1996) Preparing the people (Davenport, 2000) 
Project related tasks (Wiegerinck, 1997) Preparing the technical system (Davenport, 2000) 
Right allocation of dedicated personnel on ERP projects (Bluijssen, 1997; 
Cramer, 1998; Kylstra, van Dam, Lenders, 1997) 
Business processes (Everdingen, 2000; Volkoff, 1999) 
Contingency plan and  (back-up) procedures (Wiegerinck, 1997) ERP teamwork and composition of team (Rosario, Shanks, Wee 2000; 
Bingi, Buckhut, Holland, Sumner, Stefanou, 1999) 
 Appropriate business and information technology legacy  
Systems (Holland, Light, Gibson, 1999; Roberts and Barrar, 1992) 
 Monitoring and evaluation of performance (Murray and Coffin, 2001; 
Falkowski , Rosario, 1998; Holland, Sumner ,1999) 
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A review of successful ERP implementations pointed to leadership and management 
commitment as the most important KCSFs (Bingi, 1999). Microsoft’s top management was 
instrumental in overseeing its ERP project, and the entire board reviewed and approved the 
implementation plans (Deloitte consulting, 2000). Umble (2003) identifies the software 
selection steps and the implementation procedures as KCSFs in ERP implementation. 
Furthermore, he linked ERP success and benefits to fulfilment of fifteen KCSFs during the 
three ERP implementation phases of (a) setting up; (b) implementation; and (c) evaluation.  
The major KCSF and at the same time benefit of ERP implementation is the required level of 
Business Process Re-engineering (BPR). In theory all the processes within a firm must 
conform to the ERP model (Al-Mashari, 2003).   
 
In a survey of Chief  Information Officers (CIOs) from 1000 companies on their perception of  
KCSFs in ERP implementation Nah (2003) identified eleven KCSFs in ERP implementation 
from which the CIOs selected the top five KCSFs. She broke the eleven KCSFs down into 
many sub-KCSFs covering a wide range of ingredients. These top five KCSFs were top 
management support, the presence of a project champion, ERP team work including the 
composition of the team, project management including a change management program, and 
culture (also see table 2.6). Various literature reviews suggested organisational fit, internal 
restructuring, project management, pre-implementation attitude, as more important than the 
others. Since it has become increasingly common for large IT projects to be managed by 
multifunctional teams, the management of the process of implementation has become very 
complex (Kumar, 2002; Rosario, Shanks & Wee, 2000; Holland, Sumner, 1999; Al-Mashari, 
2003).  
 
There is ample evidence to demonstrate that perceptions of employees who are expected to 
use new IT can have a critical impact on the degree to which an implementation effort 
succeeds or fails. Extensive organisational investments in shaping pre-implementation 
attitudes do not always achieve the desired effects. Despite extensive investments of time, 
money and effort, the length of time people worked with the firm and in their position had a 
greater impact on their attitudes towards ERP (capabilities, value, acceptance and timing) than 
high levels of pre-implementation involvement (Abdinnour-Helm, 2003). The KCSFs in 
strategic IT alignment were the top management attitudes in IT alignment towards the 
business objectives and integration of internal systems with the external market (Burn, 2000).  
 
2.7.4 Comparative Analysis of Differences in KCSFs in ERP Implementation between 
Manufacturing and Services. 
 
From our review of the literature, we could also identify a set of common KCSFs as well as 
differences in KCSFs in ERP implementation between the manufacturing and service sectors 
(table 2.7). We used these for a comparative analysis of the empirical data on common KCSFs 
and differences in KCSFs in our open empirical research approach in chapter 4. 
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Table 2.7:  List of common KCSFs and differences in KCSFs in ERP implementation 
between manufacturing and services: a literature review (differences in KCSFs 
are in bold letters) 
  
2.8 Differences in Reasons for ERP Adoption 
 
For proposition 4, we looked into differences in the components of ERP implementation. 
Under reasons for ERP adoption, we distinguished technology-oriented reasons and process 
oriented reasons. For both perspectives, the reasons for ERP adoption may be different 
between manufacturing and services.   
Manufacturing   Services  
Organizational fit (Bingi, 1999 Soh , 2000; Swan, 1999; 
Hong, 2002; Volkoff, 1999; Everdingen, 2000; Hammer, 
1999; Slater, 1999)   
Organizational fit (Bingi, 1999; Soh , 2000; Swan, 
1999; Hong, 2002; Volkoff, 1999; Everdingen, 
2000; Hammer, 1999; Slater, 1999) 
 
Level of process management (Trunk 1996, Wiegerinck 
1997, Bingi, Sharma, Godla, 1999; Holland, Sumner, 
1999; Murray and Coffin, 2001; Roberts, Barrar, 1992; 
Shanks, 2000; Wee, 2000; Al Mashari ,2003)  
Level of process management (Bingi, Sharma, 
Godla, 1999; Holland, Sumner 1999; Murray and 
Coffin, 2001; Roberts and Barrar, 1992; Shanks, 
2000; Wee, 2000; Al Mashari, 2003) 
 
Management involvement (Bemelmans, 1991; Bultsma, 
Ribbers, 1995; Hill 1996/1997, Kylstra, van Dam, 
Lenders, 1997; Trunk, 1996)   
Management involvement (Rosario, Shanks, Wee, 
2000;  Bingi, Buckhout, Sumner, Holland, 1999; 
Murray and Coffin , 2001; Umble, 2003; Al 
Mashari 2003) 
C 
O 
M 
M 
Organizational leadership (Mandal , 2003; Al Mashari , 
2003)  
Organizational leadership (Mandal , 2003; Al-
Mashari,  2003) 
O 
N 
Project management view incl. clear  implementation plan 
and constant watchdog on  budget (Mandal, 2003; Kumar 
L., 2002 , Rosario, Shanks, Wee 2000; Holland, 
Sumner,1999; Al Mashari, 2003)  
Project management view incl. clear 
implementation plan and constant watchdog on 
budget (Mandal, 2003; Kumar, 2002; Rosario, 
Shanks, Wee, 2000; Holland, Sumner,1999; Al-
Mashari, 2003) 
 
K 
C 
S 
Fs 
Strategic alignment with IT (Burn, 2000) Strategic alignment with IT (Burn, 2000)  
IS strategic planning (Heo, 2003) IS strategic planning (Heo, 2003)  
Contingency approach to adoption of Information System 
Planning (Heo, 2003;  Hong, 2002) 
Contingency approach to adoption of  Information 
System Planning (Heo, 2003; Hong, 2002) 
 
Organizational readiness and people. (Corporate culture) 
(Davenport 2000, Helm 2003) 
Organizational readiness and people. (Corporate 
culture) (Davenport 2000, Helm 2003) 
 
Level of IT integration with business processes  
(Hong, 2002) 
Level of IT integration with business processes 
(Hong, 2002) 
 
Understanding internal processes for adaptation 
(Stedman, 1995; Soh, 2000; Grover, 1995)  
Understanding external processes for 
adaptation (Brown, 2001) 
D 
I 
Standardization (Legare, 2002; Chalmers, 1999) Process Optimisation (Legare, 2002; Chalmers, 
1999) 
F 
F 
Management perspectives and attitudes 
towards IS/IT adoption and application (Somers, 2003) 
External revenue strategy (Brown, 2001) E 
R 
The development of internal IS and IT 
Competencies (Caldeira 2003) 
External customer centric (Brown, 2001) E 
N 
Internal cost savings strategy (Rabinovich, 2003; 
Umble, 2003; Martin, 1998; Pilskin and Zartoski, 2000; 
Mandal, 2003)   
 C 
E 
S 
Internal customer centric (Rabinovich, 2003; Umble,, 
2003; Martin, 1998; Pilskin and Zartoski, 2000; 
Mandal, 2003)     
  
IN 
Stage-wise implementation  (Umble, 2003; Curran, 
1999/1998) 
 KC
SFs 
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From the thirty items mentioned in table 2.8 as strategic reasons for ERP adoption, twenty-six 
items were similar to the reasons for adoption of ERP systems for large and small firms 
identified by Markus (2000). In this study, these items are classified into technology-oriented 
reasons and process- oriented reasons and they are presented in table 2.8. Furthermore, 
technical reasons could also be or become process-oriented reasons and vice versa. For 
example, the intention to “reduce software maintenance burden through outsourcing“ is not 
always realized. In one successful case Ecco on the contrary reduced its software 
maintenance, development and implementation through a continuous improvement process by 
building-up ERP implementation knowledge in house.   
 
Table 2.8:  Strategic reasoning for ERP adoption (adapted from Markus 2000):  
 
Technology Oriented Reasons for ERP adoption Process Oriented Reasons for ERP adoption 
Solve Y2K and similar problems. Customer focus 
Integrate applications cross-functionality. Enhance functionality through collaboration with 
supplier and clients 
Replace hardware to maintain interfaces. Standardisation of processes 
Reduce software maintenance burden through 
outsourcing. 
Process optimisation 
Eliminate redundant data entry and concomitant 
errors and difficulty analysing data. 
Decision making tools 
Improve IT architecture Accommodate business growth 
Ease technology capacity constraints Acquire Multilanguage and multi-currency 
Decrease computer operating costs IT support 
Consolidate multiple different systems of the same 
type (e.g. general ledger packages) 
Improve informal and/or inefficient business processes. 
 Clean up data and records through standardization 
   Reduce business operating and administrative 
expenses. 
 Reduce inventory carrying costs and stockouts. 
 Eliminate delays and errors in filling customers’ orders 
for merged businesses. 
 Provide integrated IT support 
 Standardize different numbering, naming, and coding 
schemes. 
 Standardize procedures across different locations. 
 Present a single face to the customer. 
 Acquire worldwide “available to promise “capability. 
 Streamline financial consolidations. 
 Improve company wide decision support. 
 Clear implementation strategy 
 
2.8.1 Four strategic implementation approaches in ERP adoption. 
 
In our analysis of strategic approaches in ERP adoption, we differentiated not only between 
technology-oriented and process oriented approaches, but also between top-down and bottom-
up approaches (table 2.9). A top-down approach is concerned with management driven 
changes and involves (major) changes in the organisation while the bottom-up approach is 
usually concerned with development-oriented tasks and management is not fully involved in 
the changes. We used these distinctions for a comparative analysis of our empirical data on 
ERP adoption in our open empirical research approach, the results of which are presented in 
chapter 4. 
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Table 2.9:  Four strategic implementation approaches with items adapted from Markus 
(2000). 
 
Top-down  
(H) 
Bottom-up  
(L)   (Technology-Oriented)    (Process-Oriented) 
 
2.9 Chapter Summary 
 
ERP and MRP, differences in KCSFs  
 
Evidence of differences 
In the literature review for the period prior to the millennium change, the characteristics of a 
number of the differences in KCSFs in ERP and MRP suggested the immaturity of project 
routes due to (a) incorporation of service sections, (b) lack of experience in working with a 
new package (ERP) or (c) the fear for the unknown in the process of ERP implementation. 
 
Since the MRP focus was on manufacturing sector and ERP implementation extended the 
items of manufacturing to the service sector, the differences in KCSFs in MRP 
implementation and ERP implementation were evidence for differences in KCSFs in ERP 
implementation between manufacturing and services.  
Characteristics 
 
Solve Y2k and similar problems. 
Integrate applications cross- functionality. 
Replace hard to maintain interfaces. 
Reduce software maintenance burden through 
outsourcing. 
Eliminate redundant data entry and concomitant 
errors and difficulty analysing data. 
Improve IT architecture 
Ease technology capacity constraints 
Decrease computer operating costs 
Consolidate multiple different systems of the 
same type (e.g. general ledger packages) 
 
Characteristics 
 
Customer focus 
Enhance functionality through collaboration with 
supplier and clients 
Standardisation of processes (Legare,  2002)  
Process optimisation (Legare, 2002)  
Decision making tools 
Accommodate business growth  
Acquire Multilanguage and multi-currency IT 
support 
Improve informal and/or inefficient business 
processes. 
Clean up data and records through standardization. 
Reduce business operating and administrative 
expenses. 
Reduce inventory carrying costs and stockouts. 
Eliminate delays and errors in filling customers’ 
orders for merged businesses. 
Provide integrated IT support 
Standardize different numbering, naming, and 
coding schemes. 
Standardize procedures across different locations. 
Present a single face to the customer. 
Acquire worldwide “available to promise 
capability”. 
Streamline financial consolidations. 
Improve company wide decision support. 
Characteristics 
 
Very few researchers paid attention to bottom up, 
i.e. software developers and their contribution to 
the major changes.  The researchers have mainly 
looked in from management perspective of 
changes. 
Characteristics 
 
Clear implementation strategy (Mandal, 2003) 
Constant watchdog on budget (Mandal, 2003) 
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The initial differences in KCSFs between MRP and ERP are the additional KCSFs that are 
only related to ERP implementation: (a) project related tasks, (b) a contingency approach to 
implementation, (c) a contingency approach to interfaces, (d) outsourcing of implementation 
tasks, (e) application of simulation cases, and (f) importance of continuity of team members 
on ERP projects. For the post millennium-change period, we generated a larger set and other 
important differences in implementation from the latest findings on KCSFs in ERP 
implementation. 
 
We suggest that these additional findings on differences in ERP implementation are due to the 
complexity of ERP system and to better understanding of the differences between MRP 
implementation and ERP implementation. The process of ERP implementation demands the 
preparation of business processes (i.e. organisational fit), preparation of people (i.e. corporate 
culture) and preparation of technical systems (i.e. legacy systems), change management 
competencies, and project management (i.e. planning and competencies etc) all of which are 
much less needed in MRP implementation. 
 
Conclusion of differences between two sectors 
 From the literature, it appears that project related KCSFs (e.g. project management and 
change management (competencies), planning, budgeting, contingency approach and etc) are 
identical in ERP implementation for manufacturing and services. However, there are 
differences between ERP implementation and MRP implementation, so there must be 
important differences in KCSFs in the process of ERP implementation between 
manufacturing and services (proposition 5). Therefore, the KCSFs related to the content of the 
project in ERP implementation will be different between manufacturing and services 
(proposition 4).    
 
In our literature review on KCSFs in this chapter, we uncovered differences in KCSFs 
(proposition 3) and differences in project routes in ERP implementation between 
manufacturing and services, (proposition 4). For the period prior to the millennium change, 
there are clear project related differences in KCSFs between MRP implementation and ERP 
implementation. There are differences in the degree of impact of KCSFs in ERP 
implementation between manufacturing and services. There are differences in KCSFs in ERP 
implementation between manufacturing and services. For the period of post millennium, we 
found more differences in KCSFs, i.e. in addition to the project related ones, than for the 
period prior to the millennium change. These additional differences were either due to the 
complexity of ERP system or to the better understanding of differences between MRP 
implementation and ERP implementation.  
 
ERP implementation asks for preparation of business processes (i.e. organizational fit), 
preparation of people (i.e. corporate culture) and preparation of technical systems (i.e. legacy 
systems), change management competencies, and project management (e.g. planning and 
competencies etc) in comparison to MRP implementation. These differences also suggest the 
differences in process of ERP implementation for the two sectors. These differences 
conclusively led us to recognition of the differences in project management and change 
management of ERP implementation between manufacturing and services. 
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Chapter 3 
 
Research Methodology and Research Approach 
 
3.1 Introduction 
 
This chapter presents material in support of our research methodology as presented in chapter 
one by discussing different research methods used in the information systems discipline, 
empirical research philosophy, our research methodology, our case studies, the analysis, and 
research quality. The theoretical framework for this chapter was based on our reading of Yin 
(1994), Eisenhardt (1989), Markus (2000), Fenema (2002), Galliers (1992), and Ratnasingam 
(2001). 
 
3.2 Research Methods in Information Systems 
 
Earlier researchers have emphasized the importance of identifying the epistemological and 
philosophical foundation of research (Galliers, 1992; Klein & Myers, 1999).   The 
philosophical perspective applies to the research study as a whole. It consists of the 
researcher’s paradigm, assumptions, worldview, as well as his view on knowledge and 
knowledge acquisition (epistemology - Myers, 2001). Galliers makes a distinction between 
research method and research approach. He suggests that a research approach is the way of 
going about one’s research, and may utilize different research methods and techniques. He 
classifies research approaches into two categories: “positivist” and “interpretivist” approaches 
as shown in table 3.1 (Ratnasingam, 2001). Each approach makes an underlying philosophical 
assumption on the purpose of science and the nature of social reality. Similarly, Guba and 
Lincoln (1994) distinguish between positivism, post-positivism, and critical theory. 
Orlikowsky and Baroudi (1991) identify positivist, interpretive and critical perspectives. 
 
Table 3.1: Research approaches in IS Research 
       
 
Source: Galliers, 1992 
 
In this research work, we undertook a comparative in-depth analysis and review of twenty 
case studies in two industry sectors because of the differences we found in theory as well as in 
practice between ERP implementations in manufacturing and services. The primary issue was 
finding the common KCSFs and the differences in KCSFs playing critical roles in success or 
failure of (post) ERP implementation for the two sectors (propositions 1, 2 and 3). We made 
use of a multiple-case approach with a sequence of both theory-building and theory-testing in 
empirical research studies through three research cycles.  
 
Positivist Interpretivist 
Surveys Subjective/argumentative reviews 
Case studies Case studies 
Lab. Experiments Action research (descriptive/interpretive) 
Field Experiments Future research 
Theorem Proof Role/game playing 
Forecasting  
Simulation  
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These research cycles were developed through incremental empirical observation and 
experience in the course of our research, following the approach outlined by Eisenhardt 
(1989). Eisenhardt made a roadmap for building theories from case studies. This roadmap 
synthesized previous work on qualitative methods (e.g. Miles and Huberman, 1984), the 
design of research case study (e.g. Yin, 1981, 1984), and grounded theory building (e.g. 
Glaser & Strauss, 1967) and extended that work in areas such as a priori specification of 
constructs, triangulation by the use of multiple investigators, with case and cross-case 
analyses. In our research methodology, we emphasized both the emergence of theoretical 
categories solely from evidence and an incremental approach to case selection and data 
gathering. We further made use of a multiple team of co-investigators, consultants and 
brainstorming teams in a number of academic and professional sessions. Eisenhardt (1989) 
warned that building theory from case studies might result in narrow and idiosyncratic theory, 
which is a potential weakness of the case study approach. We tried to avoid this by the design 
of a research roadmap incorporating both empirical and theoretical steps, in the construction 
of our five research propositions. 
 
Yin (1981, 1984) defined case study research as a research strategy, developed a typology of 
case study designs, and described the replication of logic which was essential to multiple-case 
analysis. Mintzberg (1979, p.585) noted; “No matter how small your sample or what your 
interest, one should try to go to organizations with a well-defined focus- to collect specific 
kinds of data systematically.”  
 
3.3 Empirical Research Philosophy 
 
3.3.1 Positivist research philosophy 
 
“A research is ‘positivist’ if there is evidence of formal propositions, quantifiable measures of 
variables, hypothesis testing, and the drawing of inferences about a phenomenon from a 
representative sample to a stated population”, Klein and Myers, 1999. Positivists draw upon 
logical positivism and the natural science model. Their approach is strong in terms of 
theoretical logic and generalizability, but it lacks the dense connection to empirical reality. 
This may imply that a general theory is used to develop hypotheses concerning a population, 
which are tested on this population. Intersubjective differences or novel insights are not 
captured. With this approach, theory leads to hypotheses that are logically related and 
empirically tested for falsification (Lee, 1991). Scholars refer to this approach as ethic, 
objective, outside oriented (Burrel & Morgan, 1979). It is nomothetic, i.e., focused on the 
discovery of general laws (Luthans and Davis, 1982). Empirical research is used as an 
instrument for e.g. validating a theory, an instrumental research (Stake, 1994). This research 
philosophy presupposes that reality exists independently of the researcher and suggests that it 
can be objectively and rigorously measured (Galliers, 1992). 
 
The positivist approach implies that an objective truth exists in the outside world, and this 
truth can be revealed through scientific methods for measuring and analyzing relationships 
among different variables, systematically, and statistically. The major concerns in quantitative 
methodology are that the measurements are reliable, valid and generalizable in their 
predictions of cause and effect.  
The quantitative methods attempt to apply standardized measures so that various perspectives 
and experiences of people can be fitted into a standard set of categories.  
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The advantage of quantitative research is that it is possible to obtain and present a broad 
generalized set of findings concisely and succinctly. Hence, the focus is on the validation of 
the measuring instruments (e.g. a survey) in which a larger population receives the 
questionnaire. 
 
3.3.2 Interpretivist research philosophy 
 
Klein & Myers (1999) suggest that those studies are considered as interpretive “(…) if it is 
assumed that our knowledge of reality is gained only through social constructions such as a 
language, consciousness, shared meanings, documents, tools and other artefacts”.  
Interpretivist researchers acknowledge that people have individual, different experiences, 
even in the same context. Interpretivists assert that reality is a construct that people apply, and 
that a social phenomenon cannot be examined independently of the individuals contributing to 
that reality. This approach also suggests that researchers themselves cannot be totally 
objective. It is from the researcher’s conceptual orientation that the research questions, 
interpretations and explanations flow (Galliers, 1992-see table 3.2).   
 
The qualitative interpretative approaches cover an array of interpretative techniques that seek 
to describe, decode, translate, and otherwise come to terms with the meaning, rather than the 
frequency of naturally occurring phenomena in the social world. There has been a shift from 
the quantitative paradigm to the qualitative paradigm (Klein & Myers, 1999). The researchers 
who saw the statistical analysis as rigorous and reliable now argue that subjectivity (e.g. in the 
case study research method) has added strength to qualitative researchers (Yin, 1994).  
Qualitative methods allow researchers to study selected issues in depth without being 
restricted by predetermined categories of analysis. Silverman (1998) suggests that the 
particular strength of qualitative research for both researchers and practitioners is its ability to 
focus on actual practices in site looking at how organizations are routinely enacted. 
 
Qualitative techniques emerge from phenomenology and interpretative paradigms that 
emphasize a constructive approach, which assumes no clear-cut objectivity or reality.  A case 
study is a specific method or technique within the research approach applied in interpretivism.  
A case study may involve a detailed study of a single organization (single-case study) or 
group of organizations (multiple-case studies). Case studies explore, describe, or explain in 
detail a particular issue within a unit of study (Benbasat, 1987; Yin, 1994). The data from 
cases studies are useful for their qualitative richness normally obtained in a complex and real 
world situation. 
 
Qualitative data are to reveal participants’ thoughts and statements made during interviews 
and in various other communications. This allows the researcher to better access the meanings 
people place on their experiences, perceptions, and assumptions in their surrounding social 
world.  Hence the word qualitative implies an emphasis on the processes and meanings that 
cannot be examined or measured in terms of quantity, amount, intensity, or frequency. Social 
and organizational life is perceived as emerging from the shared creativity of individuals. 
Furthermore, qualitative researchers produce a great deal of information on a smaller set of 
cases, thus increasing their in-depth understanding of the cases. Hence, the use of qualitative 
research stresses the socially constructed nature of reality. 
 
Myers (1994) suggests that the distinguishing feature of qualitative research is the focus on a 
few entities (e.g. people, organizations, and systems) in depth rather than many entities more 
selectively.  
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There are a variety of qualitative research methods, including the case study research strategy, 
the grounded theory approach, ethnography, semiotics, hermeneutics, longitudinal and 
historical studies, and action research. These research approaches differ in their purposes, 
procedure, and evaluation criteria. Qualitative researchers propose the use of a triangulation 
of methods as one way to achieve rigor during data collection. Using multiple methods (or 
triangulation), secures an in-depth understanding of the phenomena in question. The 
combination of multiple perspectives, methods, empirical materials, and observations in a 
study is therefore, best understood as a strategy adding rigor, breadth and depth to any 
investigation. 
 
Interpretative research emphasizes the context of the research and specifies the need for 
critical reflection on the social and historical background of the research setting. Interpretive 
scholars seek to connect closely to diverse actors in a setting to gain a grasp on their 
perspectives. This is commonly referred to as an emic, subjective, or insider viewpoint 
(Burrel & Morgan, 1979). It is also called idiographic, i.e., looking at the uniqueness of a 
particular situation, or the specific nature of a context (Klein & Myers, 1999; Luthans & 
Davis, 1982). Interpretivism runs the risk of focusing exclusively on individual subjectivity 
without coming to generalizable, conceptual understanding. The interpretive researcher and 
his co-investigators connect extremely well to individual experiences of participants. They 
may elicit inter-subjective communications and understanding, but while the researcher 
acquires new insights in the uniqueness of this context, his research is weaker in terms of 
generating generalizable concepts, i.e. those that enable understanding and perhaps 
improvement of comparable settings and situations. Stake (1994, 1995) calls this intrinsic 
research: an empirical investigation is undertaken for gaining intimate understanding of just 
that particular setting.  
 
Despite the dominance of positivism, there have been signs that interpretivism has been 
gaining ground and the epistemological choice between interpretivism and positivism has 
become an important issue for information system researchers (Walsham, 1995). Table 3.2 
makes a distinction between (a) the type of research question posed, (b) the extent of control 
an investigator has over actual behavioural events, and (c) the degree of focus on 
contemporary as opposed to historical events, and it shows how each condition is related to 
the five major research strategies in the social sciences: experiments, surveys, archival 
analysis, histories, and case studies (Yin, 1994). 
 
Table 3.2:    Relevant situations for different research strategies 
 
Source: COSMOS Corporation (Yin, 1994)   
Strategy Form of research 
questions 
Requires control 
over behavioural 
events ? 
Focuses on 
Contemporary events ? 
Experiment How ? Why ?           Yes Yes 
Survey Who ? What ?  
Where ? How many ?  
How much ? 
           No Yes 
Archival  
analysis 
Who ? What ?  
Where ? How many ? 
           No Yes/No 
History How ? Why ?            No No 
Case Study How ? Why ?            No Yes 
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Based on these two types of philosophies, choosing the right research method becomes even 
more important. A wide variety of information systems research methods and their links to 
other reference disciplines (such as business, humanities, social sciences, management, and 
marketing) have made the choice of a research method even more complex. Yin (1994, p6) 
argues that choosing a research method requires a thorough understanding of the nature of the 
research question to be answered, as well as the characteristics of the method designed to 
provide the answer. Yin (1994) suggests that apart from understanding the nature and purpose 
of existing research methods, it is important to address the following three questions when 
considering an appropriate research method. First, the type of research question posed is 
addressed. In our study we examined mainly “how” and “why” types of research questions.  
We looked into the differences in processes of ERP implementation in two sectors and how 
these differences are related to the chain of activities along the project route, i.e. differences in 
reasons for ERP adoption, project content, project goals and key factors. In particular, we 
carried out empirical and theoretical research on differences in KCSFs between these two 
sectors. Second, the extent of the control a researcher and his co-investigators have over the 
actual behavioural events needs to be addressed. In our case, the researcher and his co-
investigators had no control over the business case analysis of the organizations involved and 
the process of ERP implementation. The ERP implementations under study were a collective 
effort of the firms themselves. Third, the degree of focus on contemporary events should be 
considered as opposed to historical events. In this study, the focus of contemporary events 
was high, as the investigation on differentiation in ERP implementation in the two sectors was 
a relatively new research phenomenon. This research study has focused on ‘how and why’ 
questions in relation to the differences in ERP implementation.  
 
3.3.3 Our empirical research methodology 
 
A small sample of twelve selected firms undergoing ERP implementation went through an in-
depth analysis based on interviews and discussions with field workers, steering committees, 
team workers, key users focusing on the real problem issues of ERP implementation. Our 
research propositions were developed against the background of structural change and global 
competition involving international firms in Europe. These research propositions within this 
broad framework permitted our participating investigators to view their own organization 
from our research perspective and to access multiple sources of data for which they were 
confident of its validity6.   
 
We grouped our case studies for comparative analysis into four groups. The first group of four 
cases is characterized by the presence of services and manufacturing, small and large firms 
and both tailor-designed and off-the-shelf business solutions. The second group covered 
services and manufacturing companies, tailor-designed and off-the-shelf solutions, but no 
major differences in size. The third group of cases (four) did not include small organizations 
and involved only off-the shelf packages, but did include both manufacturing and service 
companies. The last group consisted of two firms in the service sector with no differences in 
the dimensions mentioned. In this way, we narrowed down the richness of differences from 
group one to a single difference in manufacturing and service sector for the third group and 
with no differences (only services, large and off-the-shelf) for the last group.  
                                                 
6 The validity in this context refers to correctness of data 
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This narrowing technique allowed us to screen the KCSFs for each group and filter out 
KCSFs moving from a heterogeneous group to an increasingly homogeneous group. We 
practised the same technique in the analysis of the main components of the project route, i.e. 
reasons for ERP adoption and project goals. For the twelve research cases, we produced in-
depth studies, based on questionnaires and follow-up interviews and additional short 
questionnaires. We analyzed the questionnaires for individual cases, cases 1-12 and for 
groups of cases, groups 1-4. For the groups of cases, groups 1-4, we made a matrix for each 
group. On the horizontal axis we placed the cases while we had the questions from the 
questionnaire on the vertical axis. Then we made a comparative analysis of the answers to the 
questions along both the horizontal axis and a case-by-case analysis along the vertical axis. 
 
Our intuition indicated that the survey method was a rather superficial approach to answering 
our question in-depth and incorporating enough detail. We did consider applying a web-based 
survey to involve international firms worldwide, but the need for detailed data, the expected 
response rate of 10-15 %, a minimum requirement of at least 140 completely filled-in 
questionnaires, and the chance of errors in either responses, statistical methods and the 
validity of the results made this, in our view, less attractive. Several discussions with 
academics introduced us to other methods of research. Yin’s work on case study research 
methodology convinced us that case studies are the right choice for this particular research 
effort. Although we did not carry out a survey approach, we did develop a questionnaire in 
order to generate comparable material for each individual case and to support the co-
investigators. Based on earlier academic research on implementation of MRPs and ERPs, we 
established an initial ERP questionnaire. 
 
Carrying out the case studies has been a lengthy process of collecting background information 
concerning the history of firms in their competitive market, applying questionnaires, 
collecting reports, taking interviews, and again questionnaires and interviews over a period of 
several years. Our case studies are therefore based on in-depth analysis over a longer period 
and not on a snapshot analysis. Prior to drawing up the lengthy ERP questionnaire, we had 
pilot tested a smaller questionnaire on ERP implementation at Ecco, Mn Services, Airline 
industry and the results of that questionnaires had provided an interesting picture of the 
process of restructuring, IT restructuring and SAP implementation. This experience convinced 
us that we had to use our interview skills and a good network to apply the extensive 
questionnaire for in-depth analysis to answer our questions concerning ERP implementation.   
 
Research findings on the advantages of case studies over the survey methodology 
In the course of our research, we also learnt that questionnaire-based interviews of managers, 
project managers, and other professionals by our co-investigators were an effective and 
efficient way to obtain precise and valid information. Furthermore, we learnt the following 
advantages of our selected methodology over the mailed survey method: 
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o An iterative approach with the option of rethinking, rework as a continuous development 
process 
o Discussing the extensive questionnaire in interviews, and follow-up with smaller 
questionnaires 
o Possibility to follow and update the process of ERP implementation and post 
implementation 
o Possibility for sharing knowledge and having closer links to the firms’ operations as a 
participant 
o Hands on approach with the project owners and professionals in collecting the field 
information. 
 
3.3.4 Justification of the case study research method  
 
There are three reasons for selecting a case study research method (Benbasat, 1987).  
Ratnasingam (2001) also recommends a case study research in IS for these reasons. 
 
- A case study approach allows studying an inter-organizational-system or information 
system within its natural setting. It allows learnings from the “state-of-the-art” practice. It 
promotes generation of theories from practice. 
- A case study approach enables an understanding of the nature and complexity of processes 
occurring, through answering ‘how’ and ‘why’ questions (Yin, 1994). Similarly, case studies 
are often advocated for intensive research (Walsham, 1993). 
- A research case study approach is an appropriate research method in an area where few 
previous studies have been conducted, and where the study relates to contemporary events in 
particular. Bonoma (1985) suggests that case research methods are useful when a 
phenomenon is broad and complex, where the existing body of knowledge is insufficient to 
allow the posing of causal questions, and when a phenomenon cannot be studied outside the 
context in which it occurs.  
 
3.3.5 Case study research design 
 
Yin (1989) suggests that a research design is a technical plan, which is distinguished from a 
management plan that deals with resources, logistics, scheduling and assignment of personnel, 
and other tasks related to administrating a research project. Yin (1994) also states that the 
components from which a case study research design is built include data collection and data 
validity. 
 
3.3.6 Research Cycle 
 
A research cycle classifies research activities into three stages of theory building, theory 
testing and theory refinement, each with a specific research purpose (see also Shanks, 1993).  
We carried out these three stages of research activities within each research cycle as 
mentioned in chapter 1. 
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3.4 Duration and Type of Case studies,  
 
We categorize our case studies into three types: in-depth case studies, case papers (written by 
MBA and MIS students), pilots and incidental cases. The degree of depth varies from in-depth 
to incidental cases. Table 3.3 provides an overview of all cases. The collective knowledge and 
experience represented in this study were accumulated from these four types of studies over 
the past decade. 
 
Research cycle 1 (propositions 1 and 2): 
For research cycle 1, the empirical data were based on collective knowledge and experience, 
pilot cases, incidental cases and individual case papers (table 3.3). 
 
Research cycle 2 (proposition 3): 
For research cycle 2, the empirical data were based on the in-depth cases following the logical 
approach and the open approach (see chapter 1). The data in this cycle was limited to the 
collection of common KCSFs and differences in KCSFs. 
 
Research cycle 3 (propositions 4 and 5): 
For research cycle 3, similar to research cycle 2, the empirical data were based on the in-depth 
cases following the logical approach and open approach. The data in this cycle was, however, 
extended to the collection of differences in components of project routes, i.e. the reasons for 
ERP adoption, project content, and project goals. We also repeated the analysis of differences 
in elements of project content, i.e. differences in KCSFs, in this cycle. 
 
The analysis of these differences led to conclusive proposition on differences in the process of 
ERP implementation between manufacturing and services (proposition 5). 
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Table 3.3: Data on duration and type of studies 
 
Time Period Company No. of  
people 
interviewed 
Type of ERP Type of studies 
May 2002-Feb2004 FKS             3 SAPR2-BaaNIV-Pentagon In-depth case no. 1 
May 2002-Feb2004 LWM             3 SAP R4.6 In-depth case no. 2 
May 2002-Feb2004 FROG             10 Exact Financials own tailor 
designed 
In-depth case no. 3 
May2002-Feb2004 VAG              2 Caseware + own tailor 
designed 
In-depth case no. 4 
May 2002-Feb2004 Joanknecht              4 JvZnet In-depth case no. 6 
Oct.2000-Feb 2004 Ecco              3 SAPR4.6 In-depth case no. 5 
April 1995-Feb 
2003 
DSM              2 SAPs Pilot→In-depth case no. 
7 
2003 GE Plastics              2 SAPs / Oracles In-depth case no. 10 
2003-2004 Electron              3 ACTO In-depth case no. 9 
2003-2004 Start              3 SAP4.6 In-depth case no. 8 
2002 Rabo              1 CRM Pilot 
2001-2004 Mn Services              2 IT infrastructure restructuring In-depth case no. 12 
2002-2004 Randstad              4 CRM In-depth case no. 11 
2000-2004 FD/AKE              4 SAP / own tailor-designed Pilot 
2002 Grenco              1 E-commerce Pilot 
2002 Technische Unie              1 BaanNIV Pilot 
2002 Philips Medical Sys.              1 IT integration Pilot 
2002 Nunza b.v.              2 Laboratory IMS Pilot 
2002 NedTrain              1 BaanIV Pilot 
2003 DuPont              1 SAP  Incidental 
2001 NAM Woodstork              1 SAP Pilot 
1999 Cepsa              1 SAP Incidental 
2000-2001 ISA Systems SA              1 SAP Pilot 
2001 Telefonica              1 SAP Incidental 
2003 ExxonMobile              2 SAP CasePaper 
 
2001 
Libyan Airline              1 Restructuring by Sky 
Management 
CasePaper 
2001 Lufthansa              1 SAP CasePaper 
2003 Hewlett 
Packard/Compaq 
             2          SAP CasePaper 
2003 Philip Morris              2 Supply Chain Management CasePaper 
2001 Lahore Agro Co.              1 IT integration – Own designed 
decision support model. 
CasePaper 
2000 Recycle plant              2 Process modelling CasePaper 
2003 Management 
Competencies of ERP 
implementation (see 
table 3.5 *) 
             6 Emotional intelligence of 
successful change managers 
CasePaper 
2000 ING Bank (& Nationale 
Ned.) 
             1 Restructuring and automation Pilot 
2003 Altran-Orange              1 Restructuring CasePaper 
2002-2003 ICI Quest International              2 SAP Pilot 
2000 Cap Gemini-ICI 
Uniqema 
             1 SAP Pilot 
1999 Compendium              1 Restructuring procurement 
logistics 
Incidental 
2002 Unilever              1 Restructuring procurement 
logistics 
Pilot 
2000 ABN AMRO / IBM              1 Front office/back office 
automation 
Incidental 
2000 KPN              1 Supply Chain Management Incidental 
1999 Madrid Airport 
(Barajas) 
             1         Business processes-luggage 
handling 
Incidental 
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3.4.1 The selection of cases 
 
The criteria used for the selection of case studies and initial pilot studies included: 
o Organizations were either actively involved in business case analysis for ERP 
implementation or were involved in a process of ERP implementation. 
o Organizations were able to provide a longitudinal feedback to our investigations. They 
were either multinationals or local firms who believed in the objectives of ERP 
implementation.  
o Organizations had thoroughly engaged themselves with a rational restructuring of 
business processes prior to ERP implementation. 
 
For each cycle, we designed the selection of cases in an incremental logical approach. For 
cycle one, the cases were primarily pilot cases. For cycles two and three, the criteria for 
selection of cases were based on validity and reliability. 
 
3.4.2 Multiple case studies 
 
In this study, we applied multiple case studies.  Multiple case studies were considered to be an 
appropriate method to investigate the research propositions (Yin, 1994). Yin states “multiple 
case designs have distinct advantages and disadvantages in comparison to single case designs.  
The evidence from multiple cases is often considered more compelling.  A major insight is to 
consider multiple cases as one would consider multiple experiments-that is, to follow a 
‘replication’ logic. This is far different from a mistaken analogy in the past, which incorrectly 
considered multiple cases to be similar to the multiple respondents in a survey (or to the 
multiple subjects within an experiment) - that is to follow a sampling logic” (Yin, 1989, 51).   
The replication logic is analogous to that used in multiple experiments. In multiple case 
studies, each case must be carefully selected so that it either predicts similar results (literal 
replication) or it produces contrasting results but for predictable reasons (a theoretical 
replication). An important step in all of these replication procedures is the development of a 
rich, theoretical framework (Yin, 1994). The replication approach to multiple case studies 
takes the form of; define and design ↔ prepare, collect and analyse ↔ analyse and conclude, 
Yin (1994, p.49)  
 
3.4.3 Cross-case analysis 
 
Multiple-case studies offer a degree of generalizability, not in a statistical sense but by 
deepening the understanding of a phenomenon (Miles & Huberman, 1994).  A number of case 
studies strengthen the underpinning of generalization statements, or what Lee (1991) 
expressed as positive understanding of within-events. Table 3.4 depicts two dimensions that 
have also been relevant for our research.  On the one hand, there is the analytical dimension 
distinguishing between describing a case study and developing interpretive and positivist 
understanding (Lee, 1991).  On the other hand, there is the level of analysis: one or more 
single cases, versus a meta-case level. 
 
Our research includes single case descriptions and interpretation of these cases as well as 
‘positivist’ cross case analysis. We offer the following reasons for taking this approach. First 
of all, one could relate descriptions of multiple case studies, but this seems to add little value. 
Each case study presents a unique environment and period of time that does not necessarily 
compare to other situations. This applies in particular to a research designs with a diversity of 
studies (Fenema, 2002). In our case, the twelve in-depth cases presented in chapter 4 
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concerned different types of ERP implementation projects, and involved different firms in 
different geographical locations.  
 
Table 3.4: Philosophical perspective and single-versus cross-case analysis. 
 
   Single-case analysis         Cross-case, integrative analysis 
 
 
Source: Fenema 2002 
 
However, the research followed a similar path from the extensive questionnaires to in-depth 
data collection and analysis. Furthermore, we used a comparative analysis following a logical 
empirical approach as presented in chapter 1. Secondly, a researcher could compare 
interpretive understandings of different cases. This seems to contradict in a sense the nature of 
this type of analysis. It is closely intertwined with co-investigators’ subjective understanding 
of an empirical setting. Interpretive analysis sticks as closely as possible to empirical data to 
render a credible storyline. Integration across interpretive analyses would jeopardise this 
quality. The researcher could twist his understanding to achieve artificial connections. We 
therefore took distance from this kind of approach. However, our research focus promoted 
consistency across the interpretive analyses. Many themes recurred in both case descriptions 
and questionnaires, but we left space for the case specific features and data sources. Thirdly, 
positivist analysis is by nature more extra-case oriented.  It has been described as instrumental 
research (Stake, 1995), outside oriented (Burrel & Morgan, 1979), and focused on the 
discovery of general laws (Luthans & Davis, 1982). Looking from a positivist angle, the 
researcher deliberately moves beyond a specific case situation to identify generalizable 
insights. These factors encourage cross-case analysis.  Abstraction from the cases facilitates 
an integrative comparison of findings from different cases (see also chapter 4). 
 
3.5 Data Collection 
 
3.5.1 Data collection and its procedures 
 
Sources of case study evidence include documentation, archival records, interviews, direct 
observation, participant-observation, and physical artefacts. Data collection is the rationale 
behind the chain of data and propositions (Yin, 1994). The data collection method is 
important since it affects the quality of data collected. In our collection of data from multiple 
sources, we maintained a consistent pattern of evidence through non-generic questionnaires 
and supervision of interviewees and co-investigators in a longitudinal process (table 3.5). 
 
 
 
 
 
 
 
Positivist Analysis 
 
Positivist analysis per single case 
 
Positivist cross-case analysis 
↑ 
 
Interpretive Analysis 
                  ↑ 
Interpretive analysis per single case 
 
Interpretive cross-case analysis 
 
Case Description 
 
                ↑ 
Single case description 
 
Comparative analysis of single 
case descriptions 
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Table 3.5: Source of data collection in case studies and interviews.  
 
Name of Organization Participants, co-investigators & interviewees Subject  
Stork Fokker Services Project Manager ERP SAP, ERP BaaNIV, ERP 
Pentagon 
Stork Fokker Service Project Manager ERP implementation ERP SAP, ERP BaaNIV, ERP 
Pentagon 
Stork Fokker Services IT manager ERP SAP, ERP BaaNIV, ERP 
Pentagon 
Lamb weston/ Meijer  Business Unit Manager ERP SAP 
Lamb weston/ Meijer  Corporate ICT Manager ERP SAP 
Lamb weston/ Meijer  ICT manager Kruiningen ERP SAP 
Frog Navigation Systems  Development Project Manager Exact Financials + own-tailored  
Frog Navigation Systems  Financial Director Exact Financials + own-tailored  
Randstad Account Manager ERP CRM 
Randstad Area director Randstad Ned. b.v. ERP CRM 
Randstad Account Director Randstad Ned. b.v. ERP CRM 
Randstad Director ICT Randstad Ned. b.v. ERP CRM 
Electron-AmecSpie Manatement team ERP ACTO 
Electron-AmecSpie Procurement Manager ERP ACTO 
Electron-Amec Spie IT manager and ERP ACTO project manager ERP ACTO 
CMG Logica Consultant for START recruitment co. ERP SAP 
DSM Change Manager SAP 
Nunhems Zaden BV  Head of Breeding Implementation of DBMS 
Technische Unie BV Manager  BaaNIV 
Joanknecht & van Zelst Consultant Human Resources JvZnet-own tailor designed 
Joanknecht & van Zelst IT and implementation consultant JvZnet-own tailor designed 
Ecco Project Manager ERP implementation ERP SAP 
Ecco Co-investigator pilot studies ERP SAP 
Mn Services IT officer Replacement of legacy systems 
Libyan Arab Airline Pilot and member of management team Restructuring for alliance 
Abab Accountants  Manager Consultancy IT integration 
Nedtrain Revisiebedrijf Tilburg Mechanical Engineer BaaN IV 
Altran-Orange Sr. Software/System Engineer IT application product development 
NAM-Woodstork Implementation officer ERP SAP 
The Recruitment company  Consultant IT integration 
Grenco BV Head of training department E-commerce 
Nunhems Zaden BV Head of biotechnology department LIMS (laboratory information 
system ) 
Philips Medical Systems  Ass Project Manager / Project leader IT integration on product 
development 
Vijverborgh Adviesgroep Consultant Caseware+owntailored design 
Rabobank Commercial Manager ERP CRM 
ONDEO NALCO Manager HR Benelux SAP 
Unilever Head of Science Dept Procurement restructuring 
DuPont-CSC IT Project Manager SAP 
DuPont Supervisor SAP 
ING-Nationale Nederlander Account Manager IT integration 
KNVB – Tilburg Univ. Supervisor at KNVB Soccer industry 
KNVB – Twente Univ. Instructor at KNVB Soccer industry 
GE Plastics RSM participant/ Brainservices SAP 
ICI Quest International  Former business development IT manager  
ICI Quest International Current business development IT manager  
Bank of China, Macao Branch* CEO Change management 
Industrial and commercial 
Bank of China* 
CEO Change management 
China National Electronics 
corporation, Zhuhai Co* 
CEO Change management 
Pace publishing Ltd Co CEO Change management 
Guangdong Light Industrial 
Product Import & Export*  
CEO Change management 
ISA Systems Managing Director SAP implementation 
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3.5.2 Fieldwork 
 
Qualitative research requires a myriad of dimensions and details, especially when conducted 
in an international field.  A number of skills and areas of competencies will be revealed for 
which a thorough preparation is indispensable. It requires extensive preparation to smoothen 
the transition towards a research context (Yin, 1994).  
 
We conducted the preparation through: 
o Brainstorming teams and workshops (January 2000-April 2004) 
o Lecturing (Exec- MBA & BBA 4th year) on the research topic 
E-Business and Information Strategy, 
Leadership,  
Change Management & Innovation, 
Psychology and Sociology for Management Application, 
Management Information Systems and Technology, 
Productivity, Technology and Change (Supply & Demand Chain) Management, 
Management of Corporate Information Systems (IT integration), 
Supervision of MBA Research Project, 
International Business, 
International Marketing, 
Information System, 
Export and Import Operations and Management (Marketing, Export Import & Sales), 
o Supervision of field work and case studies 
 
Coaching schedule: 
Jan. 2003-April 2003 Leadership, change management and innovation modules 
Jan. 2002-May 2002 Preparation for module e-business and information strategy 
May 2002-July 2002 Lectures and preparation of co-investigators and participants 
for fieldwork. 
July 2002-Nov.2002 Supervision of participants for fieldwork 
Sept. 2002-Nov.2002 Analysis of data and feedback to participants 
Jan. 2001-Sept 2001 Coaching participants in gathering data for pilot studies, Ecco, 
Airline industry etc. 
Feb.2000-May 2000 Coaching participants in gathering data for pilot studies, ING 
etc. 
 
3.5.3 Data processing, data management and reporting 
 
The yield of fieldwork depends to a large extent on data processing and data management 
(Miles & Huberman, 1994). Yin (1994) stresses the value of a formal case study database. It 
represents in explicit manner information obtained from fieldwork. Reporting on case studies 
is a vital component of the case study methodology. It provides not only added value to 
audiences, but it helps the researcher better understand his empirical work (Yin, 1994). 
 
3.5.4 Ensuring the validity of data 
 
In today’s dispersed workplace, researchers must rethink how to connect to an empirical 
setting if their unit of analysis includes more than one context (e.g. a company located in 
several countries). In earlier research, it seems that social research workers have considered 
conducting empirical research in a single context.  
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They met people with various roles in an organization (Burgelman, 1983; Kunda, 1992). They 
traced the performance of a team (Anoca, 1992;Weick, 1993a), or they investigated the role of 
individuals (Mintzberg, 1994). The questions that arise in a dispersed setting are whether the 
researcher meets people in person or contacts them remotely or whether he communicates 
with the people directly or through other individuals. In the latter case, special interpretation 
issues could arise. In the former, he has to meet people face-to-face, and he must arrange for 
sequential visits to various locations (Marschan, 1996). Although remote exchange will 
reduce travel expenses and opportunity costs, it will also reduce the richness of his encounters 
(Daft & Macintosh, 1981).  
 
A preliminary questionnaire was pilot tested with a number of executives undergoing the 
challenge of ERP implementation within their own firms. Half of the thirty co-investigators in 
the case studies declined to use the detailed questionnaire, because it would reveal too much 
confidential information of their firms. From the other half (fifteen), twelve contributed to in-
depth case studies of ERP implementation, with four of them not revealing any confidential 
measurable financial data. 
 
However, the other eight did reveal detailed information suitable for cross-case analysis for 
this research study. In the end, we based our empirical research on twenty case studies. Of 
these cases, twelve were in-depth case studies in manufacturing and services and the other 
eight cases were summary reviews of cases, which have not been incorporated as in-depth 
cases in this research study, but only as overview-case-studies, all of them in the service 
sector. In the process of empirical investigation, we made use of various small tailor-designed 
questionnaires, one extensive ERP questionnaire and consecutive interviews and 
questionnaires. The three principles of data collection recommended in the literature including 
multiple sources of evidence in a case study, open-ended interviews with a smaller number of 
key persons and survey and observational procedures were carried out in our research 
program.   
 
In our case studies, and in coaching co-investigators for in-depth studies we used the same 
structure for all cases (firm description, industry sector, problem definition, business 
solutions, business case studies analysis, legacy systems, process of ERP implementation, and 
the components and elements of project routes etc). Similarly, in our non-generic 
questionnaires we used a consistent platform for all cases. The underlying concern for 
reliability is “whether the process of the study is consistent, reasonably stable over time, 
across researchers, and methods” (Miles & Huberman, 1994, p.278). Following Yin’s 
arguments, our research study extended and generalized theories (analytical generalization) 
using cases studies, rather than enumerating frequencies (statistical generalization).  
We believe that generalizability of tested differences in the process of ERP implementation 
between the two sectors of manufacturing and service has been achieved by: 
 
• Replicating the research methodology in multiple case studies. 
• Studying in-depth and in-overview a total of thirty cases. 
• Structuring the case studies based on the same objectives of answering the main research 
proposition and subsets to the main proposition. 
• Using a number of devoted and active co-investigators in ERP implementation within the 
research cases. 
• Making use of the notes from interviews, questionnaires, e-mails, and correspondence. 
• Cooperation with recognized scholars at reputable management and business schools for 
supervision of this research. 
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In addition, we used short cases as subsets to the in-depth cases and/or used them as part of 
our collective knowledge and experience in conducting the pilot cases and/or the empirical 
research. This research study examined multiple-case studies applying in-depth studies, 
generic and non-generic questionnaires, interviews, co-investigators and other means and 
sources of information. It therefore paved the way for the analytical generalization. 
 
3.5.5 Ensuring the reliability of data  
 
We had many cases in our hand (30 cases) and for the set of comparative studies we had to 
select a number of them to follow them in detail and on a true and reliable basis. We followed 
some of the pilot cases from periods 2000 and 2001 (cycle 1) into exploratory cases in later 
periods (cycles 2 and 3). We secured the reliability of data and methodology in an iterative 
process over the past five years. 
 
For reliability of data we planned a module on information strategy in 2001 for 20 executives 
of international firms under IT/ERP implementation (cycle 2). We implemented this module 
in May 2002 with continuous supervision of data gathering through November 2002. We 
discussed the data collected from questionnaires and the case reports with the individual 
participants who were also interested to contribute to our research in the period of May-
November 2004 and after. For reliability of other sources of data from multinationals we 
made use of our network in the industry that we had worked for during the previous 15 years. 
For reliability of methodology and reliability of data we screened the detailed cases in 2003 
and we realized that for both methodology and data it was necessary to draw some of the 
interesting cases in manufacturing and services from our pool of 30 cases and investigate 
them more intensively. The objective was to build groups of cases for comparative analysis as 
described above. In this way we could assure the reliability of our final results by narrowing 
down the differences at three levels from tailor-designed and packages, small and large, 
manufacturing and services to only manufacturing and services. We called this methodology 
our logical approach to empirical research. 
 
Chasing Method 
After 2002 and after the analysis of all collected data from the selected cases we followed a 
chasing method for a period of two years from 2003 through 2004. In the course of chasing 
we found the people, professionals, users and managers behind the scenes for new specific 
questions. We approached them by email, telephone, in person in a formal and informal way 
even seeking for mutual interests where appropriate to obtain the answers to our specific 
questions and non-generic questionnaires. We applied this chasing method in both the logical 
and open approach. The selection of the cases out of the pool of thirty cases was not an easy 
task.  One main criterion was sustainability and availability of the source of data for a period 
of three years.  Of course, we checked first whether the cases were relevant for our study and 
then we looked into their ability to fulfil sustainability and availability criteria. 
In order to check the reliability of data derived from the logical empirical research we 
established another method for search and collecting data by what we called our open 
empirical approach in 2003. In our open approach we looked into all cases of interest and 
relevance to our research proposition 3, the differences in KCSFs between manufacturing and 
services. In this approach we made use of specific small questionnaires and interviews as we 
discussed earlier in chapter one.  
  
 
 
Research methodology and research approach 
 
63
 
3.5.6 Data analysis 
 
The structured, semi-structured and interactive interviews were recorded and transcribed for 
the in-depth analysis of cases. The structuring of the questions in the questionnaire helped to 
make a comparative analysis of the data gathered in the course of interviews. The data was 
scanned to identify similarities and differences, thereby paving the way for identifying 
consistent patterns and developing plausible explanations. Data relating to ERP restructuring 
and implementation processes was of particular interest. Repeated interpretations of the data 
were necessary to enrich and extend understanding.  
 
Klein and Myers (1999) suggest that during data analysis, the process of interpretation moves 
from the precursory understanding of the parts to the whole and from a global understanding 
of the whole context back to an improved understanding of each part. Analysing data in such 
qualitative case studies always remains to some extent subjective and interpretative, even 
though we attempt to produce results that are academically acceptable. 
 
Acceptability was addressed in the following ways; 
o Providing direct quotations from the data collected,  
o Deriving an ultimate picture that provided a rational link between processes and a basis 
for follow-up work and research question. 
o Ensuring that the picture adds insights and suggestions for a new way of approaching ERP 
implementation processes or 
o Ensuring that the overall picture is coherent and comprehensive. 
  
The initial pilot study information led to a research strategy applying a detailed questionnaire. 
 
The data analysis took place in several dimensions: 
o Case by case based on the same structure for all cases. 
o Finding and analysing the key factors in each case, either in manufacturing or services  
o Finding the project route in each individual case and the relation between the components 
of the project route: reasons for ERP adoption, project content, KCSFs and project goals 
(tangible and intangible benefits) for each case, either in manufacturing or services. 
o Comparative analysis of data on key factors in cross-case analysis between cases in 
manufacturing and services (finding common KCSFs and differences in KCSFs) 
o Comparative analysis of project routes: reasons for ERP adoption, project content (& 
KCSFs) and project goals (tangible and intangible benefits) in a cross-case analysis 
between cases in manufacturing and services (finding the motivation for ERP 
implementation in either manufacturing or services). 
o Filtration of KCSFs for differences between groups. 
o Filtration of the components of project routes for differences suggesting differences in the 
process of ERP implementation.  
 
3.6 Research Quality 
 
Since research design is a logical set of statements, the quality of research design can be 
judged upon specific logical tests. The main objective of quality management is to satisfy 
customers of a service or a product. In our case, the academic research scholars and 
professionals form the audience. First of all, professionals-managers, consultants, and team 
members look for appealing and relevant concepts to make them successful in their business 
context (Cairncross, 2001).  
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Secondly, academics look for interesting work that is connected to existing research. It should 
offer new insights and venues for future research (Sutton & Staw, 1995;Weick, 1989).  
We can look even broader at research quality by using a cybernetic system as a metaphor 
(Figure 3.1). A research study then comprises input, processes, outputs, and overall research 
integration. Quality criteria may apply to all facets of a research endeavour. In our quality 
search we have discussed these materials with academic experts in the field and independent 
scholars, professionals and students. We also discussed methodology and theory building with 
a number of professors in the field. 
  
Figure 3.1: Research Quality 
 
 
            
            
            
             
 
 
 
 
 
 
3.6.1 Quality of case study research 
 
With empirical case study research in the social sciences, the investigator temporarily 
connects to a “real life” setting (Yin, 1994). In this interaction process, he obtains impressions 
that are interpreted according to his frame of reference. The quality of this endeavour is 
usually defined by four tests: construct validity, internal validity, external validity, and 
reliability (Kirk & Miller, 1986; Yin, 1994). Yin (1994) operationalizes these tests with 
several tactics, and relates these to four phases of case study research: research design, data 
collection, composition of the case report, and data analysis (Table3.6). Here, we will 
elaborate on the content of these qualities in our research. 
 
Table 3.6: Criteria for judging the quality of case study research  
 
Criterias to tests Research tactical approach Phase of research in 
Construct validity Use multiple sources of evidence 
Establish chain of evidence 
Have key informants review draft 
case study report 
Data collection 
Data collection 
Composition 
Internal validity Follow pattern matching 
Do explanation-building 
Follow time-series analysis 
Data analysis 
Data analysis 
Data analysis 
External validity Use replication logic in multiple-
case studies 
Research design 
Reliability Use case study protocol 
Develop case study data base 
Data collection 
Data collection 
 
Source: adopted and modified from Yin 1994, p. 33, Cosmos Corporation 
 
Research Initiative; 
Research question, 
Pilot studies, 
Workshops, 
Resources 
Research Process; 
Theory building, 
Research design, 
Literature review, 
Empirical research
Research Product; 
Thesis, articles, 
Academic, 
Professional values 
Feedback 
Control Loop 
New Research 
Area 
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Construct validity 
Construct validity is concerned with establishing the correct operational measures in the 
conceptual studies (Yin, 1994). Construct validity has been achieved by applying multiple 
sources of evidence for differences in defining KCSFs, project routes, project phases and 
project contents of the ERP implementation operation. The validity of a construct refers to the 
relationship between a construct and theoretical paradigm, to their empirical measurement and 
to the quality of the measurement instrument (Kirk & Miller, 1986). Validity is not easily 
achieved in qualitative research. It aims to establish correct operational measures for the 
concepts being studied (Yin, 1994, p.40). 
 
Internal validity 
First, internal validity suggests establishing causal relationships, whereby specific conditions 
lead to other conditions. It applies to explanatory or causal studies only, and not to descriptive 
or exploratory studies. Secondly, it is extended to the broader problem of establishing 
inferences (Yin, 1994). For instance in our case we suggest that the differences in the 
components of project routes are related to the differences in project routes.  Since the reasons 
for ERP adoption are related to the project content, KCSFs and project goals, the findings on 
differences in reasons for ERP adoption either in manufacturing or services may be the cause 
of differences in project routes and differences in KCSFs in ERP implementation. Similarly, 
differences between manufacturing and services and the management in these two different 
sectors may relate to differences in KCSFs in ERP implementation and consequently to 
differences in process of ERP implementation for the two sectors.  
 
External validity 
External validity suggests a domain in which the research findings may be generalized. Yin 
(1994) argues that it is uncertain whether results from a case study could have relevance 
outside its boundaries. From a statistical point of view, results concluded from methodologies 
such as case studies and experiments cannot be generalized. Case studies are in general 
misunderstood in lacking external validity resulting from not satisfying a well-accepted 
“sampling logic“. An accepted rationale for the legitimate application of a critical case is to 
test an existing well-formulated theory.  
 
For generalization, a theory must be examined through replication of the findings in a number 
of cases where the theory has specified that the same results should occur. In our case, we 
have carried out a number of cases with so many elements of replication that we can have 
confidence about the external validity of our findings. 
 
Reliability 
The final test, reliability, suggests the idea that another co-investigator would come up with 
the same results if he conducted the same research study again.  It will make the results of a 
case study less dependent on the original researcher, and it contributes to the objectivity of the 
research (Kirk & Miller, 1986). Yin (1994) suggests two approaches to ensure reliability: a 
case study protocol, and the case study database. Both apply to the data collection phase.  
 
Case Study Protocol 
A case study protocol is a structured description of the case, based on the research approach.  
The protocol is a major tactic in sustaining the reliability of case study research but it is also 
an essential item in multiple-case design applications (Yin, 1994). 
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Case Study Database 
This approach has to do with the system of organizing and documenting the data collected for 
the case studies. The documentation generally consists of two separate collections of (a) the 
data and documents collected during the research, and (b) reports of the investigator in any 
form (interview protocols, questionnaires, etc.). Nowadays the distinction between these two 
collections has been more apparent with the advent of ICT systems. 
 
3.7 Chapter Summary 
 
In this chapter, we looked into research methodology and developed our research approach 
based on our reading of the literature as well as on practical perspectives. Finding the right 
research approach was an iterative process, in which we wavered between survey research 
versus case studies. Once we had chosen for the case study method, we devoted considerable 
attention to problems of data collection, data reliability, data validity and data analysis.  
 
We discussed different research methods used in the information systems discipline, empirical 
research philosophy, our research methodology, our case studies, the analysis, and research 
quality. From the available empirical research philosophy, we draw our own qualitative 
research approach through the analysis of case studies.  
 
We discussed different research methods used in the information systems discipline and 
looked into empirical research philosophies. We then developed our own qualitative research 
approach through the analysis of case studies. Our research methodology can be considered as 
a systematic incremental approach building on previous research approaches in information 
science. With each increment (e.g. the choice of research methodology, the method of data 
collection, and the analysis), we developed an argumentation to ensure the validity and 
reliability of each process, referring to earlier studies in the field. For instance, in our 
philosophical perspective and in the single-versus cross-case analysis, we observed that our 
approach was similar to the one already developed by Fenema (2002). In the collection of 
data, we approached the intermediate method between survey and case study recommended 
by Markus (2000). 
 
Our methodological reflections have resulted in a rather complex process of research. 
However, with all the pieces of the jigsaw fitted together, our research methodology and 
ensuing research approach have ensured the validity of our findings giving support to our 
research propositions. 
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Chapter 4 
 
Case Studies 
 
4.1     Introduction 
 
This chapter offers a systematic presentation of our pilot cases and the twelve in-depth 
research case studies as part of our logical empirical research approach (Figure 4.1a) and open 
empirical approach (Figure 4.1b) in search for the differences in the first component of the 
project route, the reasons for ERP adoption, and the differences in KCSFs in ERP 
implementation between manufacturing and services. The breakdown of our empirical studies 
is presented in Figure 4.1a/b. 
 
For the pilot case studies, my knowledge and experience go back as far as 1993, when I 
worked on an ISO manual (TQM standards) for an engineering firm and later in 1995 as a 
participant and observer of restructuring teams during the implementation of the SAP Finance 
module in a manufacturing environment. At Unilever, I became acquainted with restructuring 
in the course of the acquisition of its chemical branch by Imperial Chemical Industry (ICI) in 
1997. Moreover, I was involved in lecturing and supervision in MBA/BBA programs on 
SAP-related restructuring projects within many other international firms as elaborated in the 
preface and chapter 3.  
 
The in-depth research cases are divided into four groups as discussed earlier.  In the following 
review of our empirical research, we look into the differences in ERP implementation 
between manufacturing and services. The matrix form of within-case-analysis and cross-case-
analysis of the cases provides a substantial amount of material in support of research 
propositions 1-5. Our observations and the case studies in ERP implementation suggest that 
ERP implementation in the service sector is not the same as in the manufacturing sector. For 
effective implementation of an ERP system, e.g. SAP, it is necessary to differentiate carefully 
between the implementation processes in manufacturing and in services. . 
The twelve cases and the grouping of these twelve cases served the research cycles and the 
research propositions. We present the relations between the twelve cases, the research cycles, 
and the five propositions in table 4.1.  
 
Further in this chapter we look into the summary of the twelve-in-depth empirical research 
cases, the comparative-analysis of detailed research questionnaires of each group of cases 
(groups 1-4), logical and open empirical approach in findings the reasons for ERP adoption, 
and empirical logical and open findings on KCSFs. We review the differences in components 
of the project route, reasons for ERP adoption, project content (i.e. differences in KCSFs), and 
project goals. In this empirical review, we have made use of single and comparative analysis 
of the research questionnaires for the twelve cases and questionnaires on our logical empirical 
approach to differences. The horizontal and vertical matrix analysis of questionnaires7 
presented a richness of common and different characteristics in ERP implementation for the 
two sectors.  
                                                 
7 We analysed the research questionnaires for individual cases, cases 1-12 and for groups of cases, groups 1-4.  
For groups of cases, groups 1-4, we made a matrix format of cases per each group.  At horizontal axis we placed 
the cases in manufacturing and service while we had questions at vertical axis.  Then we made a comparative 
analysis of answers to questions at two dimensions of horizontal axis and vertical axis. 
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Figure 4.1a: Logical grouping of empirical cases by narrowing down the differences 
moving from group (1) to group (4).  
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Figure 4.1b: Open and conclusive grouping of empirical cases validating differences in ERP 
implementation between the two sectors 
 
  
 
 
 
            
            
            
            
            
            
           
            
          
            
 
 
 
 
Table  4.1: Relation of research cycle, cases and propositions 
 
Research cycle Case 
groupings 
Cases logical  
approach 
Cases open 
approach 
Propositions 
            1 none pilot cases no 1 and 2 
            2 1,2,3, and 4 1 through 12 yes 3 
            3 1,2,3, and 4 1 through 12 yes 4 and 5 
Group (1)  (Four cases) 
Differences in: 
1. manufacturing and services 
2. tailor-designed and packages 
3. small and large companies 
Group (2) (Two cases) 
Differences in: 
1. manufacturing and services 
2. tailor-designed and packages 
Group (3) (Four cases) 
Differences in: 
1. manufacturing and  services 
Group (4) (Two  cases) 
service sector  only 
Pilot Research Cases 
Differences in KCSFs for ERP  
implementation between the two sectors  
manufacturing and services (open  
selection method) Chapter 4, Cycle 2 
Differences in the first components of project  
route, “reasons for ERP adoption,  triggering  
the differences in project routes  between the  
two sectors”. Chapter 4, Cycle 3 
Differences in project management (emoti-  
nal intelligence) competencies of  ERP 
implementation between two sectors.(Salimi,  
Kaiqing, MBA case paper, 2003) Cycle 3. 
Differences in ERP implementation project 
routes between the two sectors. Chapter 5, 
Cycle 3 
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4.2      Pilot Case Studies  
 
This section reports on a couple of pilot cases in the service sector. 
  
FD and AKE - Engineering and Contractors 
Fluor Daniel (FD) is a company in the contracting industry, representative in its efforts in the 
process of restructuring in its tough competitive market. At FD, success and failure of the 
implementation projects are evaluated on the basis of the results from a series of cost saving 
measures together with restructuring and IT integration. In fact the replacement of the old 
personnel with newly recruited personnel with IT skills played an important role in the 
successful implementation of the ERP project. Through replacement of personnel FD also 
tried to bypass the cultural resistance to the changes.  
We developed proposition 2 (chapter 1) for the service industry on the basis of our analysis of 
the pilot case studies at FD. In theory, the newly recruited personnel with IT skills play a vital 
role in building a corporate culture and a successful implementation of ERP projects. The 
adoption of the ERP package, SAP, took place at the head offices in the U.S. with the Finance 
module as the first step followed by the HR management module. The rollout of modules at 
other offices is still on hold due to the market conditions in the engineering and construction 
business, freezing any form of investment. 
Aker Kvaerner Engineering (AKE) is an industrial giant with a number of business units 
supporting each other from shipbuilding to plant design and manufacturing. Kvaerner process 
(earlier John Brown, JB) initiated an in-house software development for the integration of all 
disciplines towards a paperless environment in the mid 1980s. AKE utilized software and 
hardware to smoothen the flow of information and communication across all functional 
disciplines within the organization. Since the skilled employees did not utilize all the 
integrated IT applications available to them, the implementation did not prove to be totally 
successful. In a number of similar cases, skilled personnel, i.e. intangible assets, could not 
adopt a new way of working.  In other words, the corporate culture remained resistant to the 
changes. This fact comes across frequently from the cases and the interviews with for 
example the members of the management team at AKE headquarters (HQ) in the U.K. The 
technical director stated; “We have developed and worked in a paperless environment over the 
past 15 years, but our valuable professionals hardly utilize the facilities that IT has made 
available to them, they tend to work on the same old working methods.” 
 
Innovative concepts within CRM in the service sector 
IT developments have caused major developments in the banking industry, with new entrants, 
changing cost structures, changes in the output mix, and changes in the distribution channels. 
Rabo bank is a retail cooperative bank with a strategy of internationalization, technological 
innovation and e-commerce, serving the local retail clients with their businesses abroad. 
Searching to improve services to clients, Rabo identified key problems in data accessibility 
and data processing (e.g. expiry and maturity dates of credit cards, call options, deposits, 
insurance, etc) in Dutch retail banking.  The business solution focused on the data inquiry and 
communication processes along the supply chain at the interface with the client or selling 
points.  In this context, the commercial manager and co-investigator at the Rabo bank stated 
that; “The innovative concept of ‘contact management’ is the KCSF in the success of CRM 
applications within Rabo e-retail banking operations.” He also stated; “in the implementation 
of contact management, we should consider costs, value proposition, user-friendliness 
(comfort), privacy and the risks as the KCSFs.”   
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At Grenco, our field co-investigator found that “Our firm has identified the client interface as 
the critical area in a stage-wise implementation of e-strategy to its company policy. (…)We 
also identified the design of a web application in information exchange with clients as an 
added value and as the first step in the process of restructuring and IT integration at Grenco.  
However, we admit that this simple business solution will not be a major sustainable 
competitive advantage.”  Our pilot studies resulted in the two propositions 1 and 2. 
 
4.3 In-depth Case Studies 
 
4.3.1 Group of Cases no. (1)  
 
The research cases 1-4 are four qualitative research case studies in ERP implementation with 
two cases in the manufacturing sector and two cases in the service sector. These four cases 
cover the characteristics of small and large companies, working on generic and non-generic 
business solutions in manufacturing as well as services. The cases are different in character 
and they have taken place at different phases of ERP implementation. In the cases with a 
business case study nature, the earlier knowledge in IT or ERP implementation at firms was 
reflected in the business case studies. 
 
Case 1:  Fokker Services 
Fokker Services (FKS) is following a unique rationalizing approach by restructuring its 
internal processes for cost savings across the supply chain with external orientation towards 
the suppliers and clients i.e. inbound logistics and outbound logistics. The FKS core business 
is offering complete services in aviation Maintenance, Revision & Overhaul (MRO) with a 
“one-stop-shop” philosophy. FKS’s target market is the Fokker aircraft market with nearly 
1100 aircrafts worldwide. In each phase of the restructuring process, FKS changed its ERP 
system from SAP R/2 to BaaN IV and then to Pentagon in order to achieve three objectives of 
(a) continuous improvement, (b) new business strategy, and (c) organizational fit. In the 
course of ERP Pentagon implementation, FKS carried out a business case analysis in order to 
improve the chances of success in the post Pentagon implementation period. 
 
FKS has four business units for aircraft support services (AS), material support (MS), 
component support services (CS) and technical support services (TS) and is part of the Stork 
Aerospace Services division of Stork Aerospace group. Other groups within Stork industries 
are textile printing machinery, food processing machinery and technical services. The core 
business of the AS business unit is selling maintenance hours for aircraft maintenance in the 
base and outstations; aircraft conversions and modifications; damage assessments and repairs; 
and painting aircraft. This core business is focused on the Fokker aircraft market, which is the 
main focus. New business is being sought in maintenance of Boeing, Embraer, and 
Gulfstream aircraft and in the military aircraft market (F16). Our case study investigated the 
application of ERP in the present and possible future positioning of FKS, with a specific focus 
on the business unit aircraft services (AS), as one of its four strategic business units (SBU). 
 
FKS strategic objective 
Fokker Services is an integrated knowledge based service organization that works in 
partnership with the owners and operators of the aircrafts. Fokker Services is an organization 
that enables the customers to have maximum availability of their regional aircrafts at the 
lowest possible costs while maintaining a profitable business. The intended MRO partner 
must be able to deal with the four key issues of technology, logistics, process and people from 
the airline carriers’ MRO perspective. The carriers look for reductions of fixed MRO costs. 
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They insist on reductions of direct MRO costs (i.e. employees, spare-parts, process 
management, resources, IT costs and so on), and on increased efficiency and flexibility in 
MRO activities. 
 
Problem definition for FKS 
FKS continuously restructures its business processes to comply with the internal and external 
clients demands. After the bankruptcy of FK Aircraft, FKS as an independent service provider 
was threatened in its existence because of the decreasing number of FK aircraft in operation, 
and later also by the September 11th impact on the MRO market. In order to ensure continuity, 
new ways of doing business had to be found and new markets were urgently necessary. As a 
result of the changes in the market, the new objectives, the new strategies and KCSFs in 
operation had to be rethought continuously. Due to the market development described earlier, 
the AS MRO maintenance revenue fell from one million hours in 1992 to approximately four 
hundred and fifty thousand hours in 2002. These market developments took place at the time 
when the breakeven point for the FKS cost structure rose from half a million-maintenance 
hours to six hundred thousands maintenance hours sold.  
 
Market threats for FKS 
The external market problems also provided new opportunities for FKS to benefit from. The 
airliners’ MRO expenses are costs without yield; therefore, they need to be as low as possible 
while the quality of maintenance and safety must comply with the best standard practices. 
Traditional maintenance requires heavy investments. Airliners make tremendous MRO costs 
to anticipate the unpredictability of high quality and safe aircraft maintenance. The main 
MRO cost barriers are: manpower, logistics, tooling, IT costs and hangar availability. 
However, although all these key items are essential parts of the maintenance process, they are 
not always utilized for the MRO activities. The improvement and utilization of these 
resources in an efficient way could result in a drastic reduction in the fixed MRO costs. Both 
MRO service providers and their clients, airliners, could improve their position in the market 
by sharing; (a) manpower, (b) logistics, (c) tooling, (d) IT costs, (e) hangar availability, and 
(f) other fixed costs. It could therefore be stated that the present competitive position for FKS 
is vulnerable, and that reorganising its processes, business structure and market approach is 
the only business solution to strive for in the declining market.   
 
Business solution for FKS 
Over the past years, FKS has paid a lot of attention to restructuring its internal processes for 
the back-office systems and the related applications. These changes were essential for the 
switch over from SAP R/2 to BaaN IV due to Y2K problems with the SAP R/2 system. 
Currently, an explicit change of focus is apparent, from internal processes to external 
processes with the clients and suppliers. The external relations with the clients and suppliers 
have become more important, and the internal automation is no longer the most important 
critical issue at FKS. 
 
The Business (Re) engineering process at FKS 
FKS worked towards client demands and reengineered its current business structure to adapt 
its processes towards a smooth integration with the clients. The maintenance value chain 
presents the added value contribution that Fokker Services can provide with an ERP 
application to its clients. The maintenance value chain at FKS consists of the following 
elements: Maintenance request → Trouble shooting → Repair order → Logistics needs → 
Skilled engineer planning → Hanger slot reservation → Actual repair process → Testing → 
Closing maintenance request → Data processing and managing.  
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There are four possible maintenance options for FKS; daily scheduled maintenance, daily 
unscheduled maintenance, periodical scheduled maintenance, unscheduled maintenance (see 
also table 4.2). Each individual maintenance inquiry represents a process segmented into four 
sub-chains of: Technology, Logistics, Process and Labour (application of process 
segmentation, see Chapter 2). In turn these sub-chains can be segmented into predictable and 
unpredictable key issues. The added value in processes could be obtained through decreasing 
the unpredictability, and supporting and encouraging partnership with the airliner. The 
maintenance value chain is designed in such a way that the same processes are present for all 
four possible maintenance options.  
 
After analysis of the maintenance value chain, FKS found the logistics support and 
unscheduled maintenance as the items to focus on. Since unscheduled repairs contributed to a 
dominant part (90%) of scheduled maintenance, this part of the chain was also important due 
to its unpredictability. Furthermore, the main items in the value chain difficult to predict were: 
Logistics (i.e. flow of spare parts and components-inbound logistics) and Labour (i.e. 
planning hours and allocation of man-hours). These two high cost items in the airliner 
business covered a substantial part of the airline budget expenses (12-15%) on MRO costs. 
Furthermore, it was striking to find that both “processes” and “technologies” were highly 
predictable in daily and periodical scheduled maintenance (table 4.2). The reason was the 
regulations dictated by authorities and the worldwide standardisation of aviation maintenance. 
In the current structure, FKS required only one design in maintenance processes for all four 
options resulting in benefits in design-costs and users ease. 
 
Table 4.2:  Maintenance options 
 
          TECHNOLOGY    -   LOGISTICS      -      PROCESS         -      LABOUR 
                                   DAILY  SCHEDULED  MAINTENANCE 
          Highly predictable        Highly predictable      Highly predictable     Highly predictable 
                                    DAILY  UNSCHEDULED  MAINTENANCE 
          Highly predictable        Unpredictable             Highly predictable      Predictable 
                                    PERIODICAL  SCHEDULED  MAINTENANCE 
          Highly predictable       Unpredictable              Highly predictable     Unpredictable 
                                    UNSCHEDULED  MAINTENANCE 
          Predictable                   UnPredictable             Highly predictable      Unpredictable 
 
ERP SAP R/2 
At the time of our research, FKS was equipped with the SAP R/2 maintenance module to 
support its primary processes at MRO aviation services. The internal processes were modified 
prior to the SAP implementation. In this context, FKS strived for survival in the competitive 
market through internal cost savings measures. This measure was the prime reason for the 
ERP adoption as a whole. 
 
ERP BaaN IV 
In 1998, the management complemented the changes with implementation of another ERP 
package due to Y2K. Although the millennium problem was the main reason for the new ERP 
adoption, the report structure of SAP R/2, organisational fit and its fit to FKS internal 
processes also motivated the changes for a shift from SAP R2 to BaaN IV. In other words, the 
customisation of the SAP R/2 report structure and the customisation of the maintenance 
module into the business processes was no longer the only issue. 
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Reasons for the changeover from ERP SAP R/2 to ERP BaaN IV 
At FKS, the reasons for a new ERP adoption were Y2K and the misfit of the SAP report 
structure (shortcomings; low level, low quality, with no total overview of available info, and 
incomplete management report). For the change of ERP package FKS benchmarked existing 
SAP with the other operating models. The objective was to find the best fit to FKS primary 
processes. The scope of implementation was replacement of the outdated ERP system, SAP 
R/2, by the BaaN IV system. Among other factors justifying this decision, the co-investigator 
and a senior employee stated that “First of all SAP was not a millennium proof package and 
the new version of SAP was not ready for implementation at the time and mother company 
Stork was ready to switch from SAP over to BaaN IV for the entire organization. In a way, 
our business unit was pushed to switch over to BaanN IV. “ 
 
Main internal processes (BaaN IV) 
In the process of implementation, the main processes were identified as sales, projects, work 
preparation, MRO works, aircraft test, technical certification to authorities and project 
management. The main internal processes were identified as logistics, control of shop floor, 
planning and report structure. The project management progress reports played a key role in 
the success of the ERP BaaN IV implementation. During the one-year implementation period, 
FKS invested eight million euros in ERP implementation. The immediate intangible benefits 
were stock control, reporting, scheduling and planning. The overall improvement in the 
system was in project control, reporting structure and in speed of processes. A full-scale 
implementation plan was outsourced to an outside consulting company. However, the co-
investigator suggested that; “the degree of training provided by the consultant for the new 
system was inadequate”. 
 
Reasons for changeover from ERP BaaN IV to ERP Pentagon 
The co-investigator states that “In my view, BaaN IV did not meet the user expectations and 
intangible benefits if any are hard to point out. In fact, one of the reasons to look for another 
system were the continuous costs associated with updating and changing (customisation) the 
BaaN IV software up to our actual requirements. Even after the changes and adjustments, a 
lot of reports were just nearly ‘good reports’. There was no major improvement in working 
with BaanN IV in comparison with its predecessor, SAP R2. The major problem with BaaN IV 
software was its configuration primarily for maintenance services within the airplane 
manufacturing industry (e.g. Boeing etc).“ 
In view of the shortcomings mentioned, FKS decided to switch from BaaN IV to the Pentagon 
ERP system. The selection of Pentagon was a bottom-top technology strategic approach. The 
co-investigator stated: “It was the users’ request to change over to Pentagon, it was, of 
course, the management decision to proceed with the change over.” BaaN originally designed 
an ERP manufacturing package, BaaN IV package, in partnership with Boeing to support the 
Boeing manufacturing system. Thus, the ERP MRO module did not fit directly into FKS 
operations, however, it was the closest match in organizational fit that FKS could find in the 
market. Pentagon is the new generation of a customized MRO package in aviation services.  
FKS is currently replacing the existing ERP BaaN package with Pentagon. 
 
ERP Pentagon (BaaN IV - Post Implementation) 
Pentagon is a U.S. based IT firm specialized in aviation maintenance software and Stork 
Fokker is its first European client. Over the past years, FKS spent its resources in 
restructuring its internal processes for the back-office systems and its related applications. 
This was necessary for the continuation of the processes after the change from SAP to BaaN 
IV due to millennium impact.  
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The current state is an explicit shift in focus from internal processes to external processes. In 
other words, the external relations with customers and suppliers are at the centre of the focus. 
FKS worked on the total integration of its business processes with clients and suppliers. This 
was to fulfil the FKS business strategy from cooperation to collaboration and partnership with 
the suppliers and clients. “The aviation industry is a complex business with respect to 
traceability of parts, components and tasks responsibilities. The Pentagon programme seems 
to be the first programme, which fulfils our requirements in the complex maintenance 
process.” This conclusion is based on the fact that the present use of the Internet application 
turned FKS into an e-shopping mall for airliners. The existing business strategy was to present 
the four business units as one to clients while clients only make use of services of one unit at a 
time. This client behaviour turned FKS into a kind of MRO discount centre.  
 
Project goals (Pentagon) 
The project goal was integration of internal processes to external processes, e-strategy 
synergy, partnerships, and sharing information and knowledge across the supply chain with 
global clients. The external focus was on the customer side of the MRO value chain. A 
marketing SWOT analysis had identified those key areas in customer relationship together 
with the new opportunities in the market. 
 
Tangible and intangible benefits (ERPs) 
FKS expected that the fulfilment of project goals would lead to lowering MRO fixed costs 
(i.e. the costs of manpower, logistics, tooling, IT costs and hangar costs). 
 
Onward and upward phases -Post Pentagon implementation business analysis 
Figure 4.2 shows how the clients used the four SBU’s of FS frequently as four separate 
services while the SBU´s had the objective of working as one unit to the clients. The clients 
used the most attractive parts out of the four SBU’s in any inquiry.  So because of this market 
behaviour FS had changed into a kind of MRO discount centre. In this format of the new 
outsourcing market for airliners, FKS only provided one of its capabilities with one option out 
of a multiplicity of MRO options to its clients. 
 
Figure 4.2: Airline market behaviour and current airline MRO outsourcing structure  
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Reasons for changes 
Due to weak financial results, FKS anticipated shortcomings in FKS’s market approach and 
its current firm structure in the competitive aviation services market. Therefore, the market 
approach had to be reengineered and objectives had to be set in order to achieve an 
improvement in market position. An internal and external analysis by our co-investigator 
provided the internal and external objectives or project goals in continuous reengineering of 
processes: an increase in market share to a minimum of 25 % to achieve the break even point; 
lower internal costs by at least 20 % in order to obtain a competitive man-hour cost price rate; 
speed up the request for quotation (RFQ) process; more transparency in processes; execute the 
mission and vision for FKS as a unique MRO supplier in the market and further develop and 
promote a partnership attitude across the supply chain with suppliers and clients. For this 
reason, the markets perception of FKS had to be changed from an e-shopping mall, i.e.  
sporadical sales (Figure 4.2), to a potential partner for airliners in the MRO market, i.e. 
organized total package sales (Figure 4.3). 
 
Figure 4.3:  New business structure-partnership and collaboration  
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In its restructuring processes, FKS achieved the following key issues of; (a) internal and 
external integration of the four SBU’s, (b) knowledge sharing with the customer, (c) 
partnership with owners and operators, and (d) development of an active competitive 
advantage for each operator. 
 
Project goals (restructuring) 
In order to eliminate the external threats (e.g. presence of intermediaries, presence of other 
on-line service providers (particular second hand brokers), low man hour rates in eastern and 
southern Europe, decreasing number of Fokker aircraft in operation, declining American 
market share on the MRO, “stand-alone” maintenance providers), and profit from the benefit 
of the opportunities (e.g. growth of the aircraft market in the Far East and Eastern Europe; 
development of digital salesman (lower fixed costs) by the Fokker site, airlines are splitting 
maintenance work from their core business, offer airliner use of the ERP tool, and lowering 
transaction costs for FS by increasing e-applications), it was necessary to improve the internal 
weaknesses using the FKS strengths with three main objectives: (1) decreasing internal 
overhead costs, possibly through cost and efficiency drivers; (2) restructuring and ERP 
orientation at inbound logistics and outbound logistics (i.e. the two key areas of the 
procurement-quotation process and the sales process); (3) sharing MRO data with airliners to 
increase MRO market share; to become more transparent in processes and costs, to become 
more market competitive, and to offer real partnership to the clients by an optimum 
combination of the drivers. With respect to these objectives there were four main areas of 
services that FKS required to strengthen its position in the MRO market: 
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1. Maintenance Management: This concerns the support by skilled and certified aircraft 
maintenance technicians and services. 
2. Engineering and Planning: This concerns the know-how to define aircraft configurations, 
maintenance programmes, work requirements and associated documentation to meet 
regulatory and MRO specifications and operator needs. It is the ability to plan and schedule 
effective utilisation of all resources including aircraft, materials, tools people, and facilities. 
3. Information Technology: This concerns the technology to manage, track and communicate 
across logistics, procurement, supply chain and mechanics, with the goal to make 
maintenance more predictive for customer and vendor. Ideally, a service provider will 
electronically integrate an airline’s flight scheduling and other information systems, for its 
overall operation and customer service. 
4. Supply Chain: This concerns effective procurement, inventory, warehouse and 
transportation management processes, including a resource strategy, which allows operations 
to be more efficient. With an aggregated supply chain, purchasing power is increased and 
inventory can be optimised across multiple carriers.  
FKS is offering those items to the market as four individual identities and not as a unity to the 
market. The ERP strategy can be used as a tool to change the heading towards a complete and 
synergetic MRO approach of the market. After review AS decided on the following six main 
conclusions and related recommendations: (a) Growth through unity, the growth of AS was 
possible through the unity of the four strategic business units of FKS, (b) Synergy 
improvement, the “four different companies with their own core-businesses” perception must 
be changed into a “one company-one core-business” perception, (c) Internal integration, the 
unity and synergy between the four SBUs, the world-wide scattered clients and the magnitude 
of the MRO data stream is only qualitatively manageable by ERP implementation and a well 
thought-out implementation strategy; (d) External integration, streamlining all FKS internal 
organizational processes and elements of the value chain network towards a full integration, 
(e) Culture change, changing corporate culture and adapting business-processes towards 
partnership were major KCSFs in improving its competitive position, (f) E-Business 
development, Incorporating e-business strategy as part of the traditional business strategy will 
also improve the traditional business strategy. In the continuous improvement process, for 
each of these items a thorough and detailed plan was developed with respect to ERP risk 
management and return on investment. 
 
KCSFs 
The relative benefits of ERP implementation were related to the following KCSFs: the 
management involvement, project management, management control and ownership, 
recognition of striving for the organizational fit, strategic IT integration, and personnel 
dedication.  
 
A review of case 1 
The FKS case was a very special case with a remarkable struggle following a holistic (from 
global collective knowledge) and embedded (own innovative initiative) approach through 
three restructuring and ERP implementation processes in SAP R2, BaaN IV, and Pentagon. 
The firm strived for efficiency by ERP implementation in a tough shrinking competitive 
global market. We learnt about a number of KCSFs, with in particular personnel dedication 
and contribution to changes. The firm built up a particular experience in ERP implementation 
processes, from which we could all learn. They could benchmark these experiences in a 
continuous process of changes. 
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Case 2:  Lamb Weston, Inc.  
Lamb Weston, Inc. (LWM) is an independent operating company of ConAgra, Inc.- a $26 
billion diversified food company with processing facilities in thirty-four countries around the 
world with sixteen factories now processing over two million tons of finished products 
annually. In this case study, we looked into the process of ERP implementation in a global 
company with the focus on three manufacturing facilities in the Netherlands. 
 
Problem definition 
The potato processing industry is a highly technological and knowledge intensive industry. A 
lot of state of the art hardware and technology is required for the fully automated processing 
side (such as optisort defect removers, peeling equipment, packaging equipment etc). After 
acquisition, the production site expanded from one to three production sites, and capacity 
volume increased with 100% to half a million metric ton of finished products in the 
Netherlands and the market share rose to 21% from 10%. Given the competitive nature, the 
dominance and consolidation of large acquisitions of organizations led to enormous pressure 
on prices and margins. It was vital to absorb these expansions by growth and application of 
economies of scale.  The business unit manager suggested that; “ A strategic change plan had 
prepared the organization well for these new acquisitions.“ 
Due to these acquisitions, the balance of Business Unit Potato Flakes’ client portfolio in 
relation to its sales volume went out of control and it breached the firm policy. The imbalance 
was due to the rapid expansion of production volume and reliance on a small client portfolio 
for 70% of sales. The consequences of this change, however, were not taken into account in 
the planning for the business unit. This insufficient planning, initially, put a lot of demand on 
the sales and marketing department to find new clients covering the threat of partial or total 
loss in volume with its large client. The customers were found, however, in a different 
segment (extruded snacks industry) where requirements on quality and service were higher. 
As such, experience and knowledge became increasingly important within LWM. It also led 
to unbearable demand on production, in terms of quality assurance and planning. The number 
of seemingly unrelated negative trends including extended delivery times, increased levels of 
rejections or reworks in the manufacturing process, extended manufacturing cycle times and 
declining productivity, culminated in a dramatic increase in client dissatisfaction. Moreover, 
the hidden costs for this demand in services led to a considerable increase in inefficiency costs 
negatively affecting the overall profit margins. 
The experience and knowledge among the employees both for the process and the 
understanding of clients’ requirements were essential to differentiate LWM from its 
competitors. Because of an increase in workload at several departments, the productivity of 
personnel improved by 6%. Consequently, the importance of tacit knowledge within the firm 
became more evident and LWM feared to lose this tacit knowledge. Furthermore, as the 
business grew in both size and complexity, the existing IT capacity turned into a legacy 
system. The old IT system could not support the business needs efficiently and effectively. 
The food manufacturing industry is a highly competitive sector which often remains relatively 
labor intensive.  
If we specifically look at the business unit Potato Flakes, the volumes increased with 67% to 
30.000 metric tones of finished product. As a result, a main client represented 67% of the total 
volume available suggesting an immediate threat for the business unit as a whole. The 
management team approached this change in a highly ad-hoc process without any strategic 
planning.  
This approach had an impact on all departments involved; starting with the sales and 
marketing department then with production and quality assurance followed with the 
supporting departments.   
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LWM found new clients in a higher quality segment (the extruded snack industry).  In order 
to serve this new market segment, the whole business unit Potato Flakes had to re-engineer its 
processes with a strong focus on quality and customer satisfaction. Since this breakthrough 
LWM did not prepare itself well for these changes, it definitely did not communicate well 
with all employees involved.  
 
The result was a negative spiral of client complaints, flow of waste, and de-motivated 
personnel with a declining financial performance.  
 
Legacy system 
The SAP systems run on twenty servers at several locations. The operation is synchronized 
through a 2mb WAN link within the existing AS400 system.  
 
Box 4.1 - LWM 
 
Business solution-business process (re) engineering      
LWM approached the business solution with the application of knowledge management and 
the implementation of an ERP system. LWM launched a research questionnaire covering 
technology and knowledge management issues based on the European Foundation for Quality 
Management model (EFQM, 1997). In this model, LWM recognized five phases: 1) activity 
orientation, 2) process oriented phase, 3) system orientation phase, 4) chain-oriented phase, 
and 5) excel & transform phase in its restructuring efforts. 
LWM assessed the position of “resources“ in the process-oriented phase (phase 2) in its 
assessment of resources, capital, technology, knowledge management and material & 
services.  This implied that LWM had covered the activity orientation phase (phase 1) within 
the parameters of the EFQM model. From the twelve points (twelve questions) in the process-
oriented domain LWM scored eight points. LWM scored three points out of four points in 
technology and knowledge management. In view of the co-investigator; LWM still had to 
cover aspects of “decreasing downtime through knowledge development and use of 
technology” in order to proceed to the system orientation phase (phase 3).  LWM planned to 
integrate the system oriented phase (phase 3-valuing personnel as assets, optimal development 
and stimulation of personnel), the chain-oriented phase (phase 4-boosting knowledge by 
sharing and interaction of internal and external resources), and the excel & transform phase 
(phase 5-following organizational learning curve, share of knowledge, wide possibilities for 
individual development and benchmarking with best practices in industry). 
 
“It was critical to describe strategic organizational change and the implementation of a Knowledge 
Management system as an integrative process. All organizational elements, the soft (Human 
Resources) and the hard (systems and technologies), needed to be considered for successful change to 
happen. In view of the demands being expected from the external environment or from internal 
decisions, which could lead to breakthrough (revolutionary) changes, top management required to 
establish a flexible and adaptive infrastructure that could lead tomorrow’s organization to a higher 
level. In this case the consequences of decisions made were not carefully considered and dealt with.” 
Because knowledge was largely tacit and individually owned, it was difficult to have control 
over the course of knowledge. The old ICT system was incapable to capture and manage the 
knowledge necessary to secure and maintain a competitive position. As a consequence, there 
was a risk of reduced performance and loss of profit.  
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Box 4.1 (continued) 
 
As such, the business unit is vulnerable to both internal knowledge losses and predatory 
competition from organizations, which manage the knowledge via more effective processes. 
Through the implementation of a KM system, the business unit will be able to direct scarce 
resources more efficiently to develop its core capabilities, since the strategic benefits of 
knowledge management processes are more readily apparent, enabling cost benefit analyses. 
 
The management team took the application of knowledge management as business solution 
approach to the efficient operation of existing processes. The problems of rapid growth were 
threefold (Marcousé, 1999); financial (especially the effects upon cash flow and gearing),  
managerial (notably problems of coordination and control), and operational (especially the 
difficulty of boosting supply in line with demand).  
Under increasing competitive demand, LWM examined how it could better manage its 
intellectual capital. As the pace of global competition expanded, LWM realized that their 
competitive edge lied in efficiently transferring knowledge across its organization. 
Drucker (1993) strongly holds that the source of long-term competitive advantage for any 
organization is through access to some kinds of knowledge that it can exploit. 
 
Quinn (1992) believed that the economic and production power of a modern corporation lies 
in its intellectual and service capabilities instead of its hard assets. Quinn also pointed out that 
the value of most products and services nowadays depends on “knowledge-based intangibles” 
such as technical know how, product design, marketing presentation, understanding 
customers, personal creativity and innovation. 
Stewart (1997) believed that knowledge, or intellectual capital was founded in three forms, 
namely in; human capital, structural capital, and customer capital. 
Broadly, the literature identifies three categories of KM models, namely knowledge category 
models, intellectual capital models and socially constructed models (Nonaka and Takeuchi, 
1995).  A number of models in the literature represented KM as essentially intellectual capital 
(IC). A typical IC model is the Skandia IC model (Chase, 1999) with the components of 
market value, equity, intellectual capital, structural capital, human capital, customer capital, 
organizational capital, innovation capital and process capital. KM is often described as a 
management tool. More precisely, it is either an operational tool or a strategically focused 
management tool. 
Knowledge management is often regarded as an information-handling process. It deals with 
the creation, management and exploitation of knowledge. The stages in knowledge 
management are; collecting information → storing information → making the information 
available → using the information. The first step of the process is acquisition of information. 
In the second stage, the information is entered into a storage system and organized logically. 
Within an ERP client/server system, the database management system (DBMS) organizes the 
information. KM is about acquisition and storage of workers’ knowledge and making 
information accessible to other personnel within the organization. This is often achieved by 
using various technologies such as Internet, Intranet and databases, and is a conversion of 
tacit knowledge to explicit knowledge8.  
 
                                                 
8 Tacit knowledge is hidden knowledge, which is translated into an explicit knowledge for the purposes   of 
organization. Nonaka & Takeuchi (1995) suggest the explicit knowledge as what is articulated in formal 
language and transmitted through documents and written matters while tacit knowledge is regarded as personal 
knowledge, based on individual experience and values and therefore not easily transmitted. 
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Box 4.1 (continued) 
 
Once the information is stored in the various databases, the third stage is initiated. In this third 
stage, the stored information will be made available to as many personnel as possible within 
the organization.  
It is about distributing it into the hands of the right end users at the right time and where it can 
be of best use. ERP systems should take care of this. The final stage is about utilization of 
information. This process begins with the people sharing knowledge by talking and 
socializing with one another or by exchanging information in digital or analogue form. The 
ability of the organization to exploit knowledge depends on two factors: its exclusivity of 
access to the knowledge and its access to the technology required for exploitation. The DIKT 
model (Kaplan and Norton, 1996) demonstrates that exploitation of knowledge for sustainable 
competitive advantage involves a number of transformational processes, such as data analysis 
and information communication.   
 
DIKT model: Data → information → Knowledge →Technology →Data 
 
These processes must be managed, and it therefore requires a strategy to guide them, 
consistent with the mission of the organization. The mission itself defines the information that 
constitutes knowledge for the organization. 
KM is a way to improve performance, productivity and competitiveness, effective acquisition, 
sharing and usage of information within the organization, a tool for improved decision 
making, a way to reduce research costs and a way to become a more innovative organization. 
 
ERP and Knowledge Management 
Creating an enterprise-wide knowledge management system is not a simple task. Although 
individual KM systems are as different as each individual organization, they share many basic 
features: open and distributed: through standard protocols and application programming 
interfaces; customizable: in the form of templates; measurable: by using the balanced 
scorecard; secure: using standards to secure the enterprise architecture. 
There is no single technology that fulfils all the criteria required in a KM system since it is a 
multi-disciplinary field that draws on aspects of information science, interpersonal 
communications, organizational learning, motivation, training and business process analysis. 
The prime attraction of BPR has been the promise of improved business performance based 
on improvements in cost, quality, service and speed (Hammer and Champy, 1993). One of the 
principal claims for successful BPR is that it contributes to the creation of a competitive 
advantage derived from superiority in process performance. Process efficiency and 
effectiveness reduces costs and improves product and service quality and thereby 
differentiates the organization from its rivals leading to increased revenues (Hauser and 
Eisele, 1995). When organizations develop a process of change, the organization has to move 
through four mindset changes. It has to become a sort of art in which skills are learned, 
developed, fine-tuned and even acquired. The four organizational mindset changes are: Stage 
1: unconscious incompetence; Stage 2: conscious incompetence; Stage 3: conscious 
competence; Stage 4: unconscious competence.  Stages of changes in mindsets from top to 
bottom are unconscious competence, conscious competence, conscious incompetence and 
unconscious incompetence.   
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Selection of ERP package 
With the support of external consultants, LWM assessed a number of ERP packages including 
SAP, J.D Edwards, and BaaN, for implementation. The reason for selecting SAP 4.6 was two-
fold. On one hand, as a market leader and global player, SAP has been supplier to LWM main 
clients for some time. On the other hand, the LWM mother company, CAG, also operated 
with SAP system and it pressed LWM to choose for SAP. 
 
Stage-wise implementation 
In phase 1, the basic SAP R4.6 system started with implementation of Sales and Distribution, 
Production, Planning and Logistics. In phase 2, it was planned to incorporate other modules 
such as CRM and other information support systems. The implementation approach was a 
thorough job-up front project management-analysis of situation, review on organizational fit 
of package, design of a model (reference) company, a step-by-step implementation with 
review of the whole implementation procedures. LWM planned to generate an optimised 
process model (blueprint) of processes and then benchmark the same model for three existing 
sites in the Netherlands. The process models contained common data, standard processes, 
standardized reporting and forms, customized SAP transactions, functional profiles and 
interfaces. The benchmarking activities covered the quick scan modelling, plant requirements, 
plant procedures, training end-users, data migration, and pilot acceptance test. 
 
Implementation problems 
SAP went live in two steps in spring 2003. The migration from the legacy system to SAP 
R4.6 database management system took place smoothly after the pilot test ran without any 
problem. However, due to software programming problems the documentation for export, 
order system, distribution, financial and logistics had to be reconfigured. The main problem 
was the interface with the warehouses for distribution. Cap Gemini external consultants 
facilitated the customized software solution to the technical interface between the SAP R4.6 
and warehouse. LWM planned to extend the SAP R4.6 implementation with integration of 
other modules such as business warehousing (WMS) and customer relationship management 
(CRM). It was the firm strategic approach not to change the business processes but to 
customize the SAP software to requirements. Further it was the firm strategic move, not to 
inform clients in advance of the changes in its operating system. Although, after the impact of 
switchover they informed the clients of the changes and the clients tolerated the contingency 
to their services. Despite a systematic and well-prepared project work, LWM could not avoid 
the problems in SAP post implementation and its rollout. 
 
Tangible and intangible benefits 
The immediate intangible and tangible benefits were apparent in cost savings on shop floor 
personnel, middle management and on the cost of inventories with the main activities on 
documentation, stock keepings and planning. The return on ERP investment, ROI, had been 
targeted at 20%. The allocated people were the best sources from each department.   
Finally, the co-investigator, member of ERP implementation and management team, 
described the benefits of ERP implementation at LWM as; 
“Advances made through ERP implementation were to track cost and resource information, 
monitor service levels and expenditures, provide information front-line for better decision 
making process, to create a centralized database and standardizing corporate data flow and 
to make changes and efficiencies that take root in a firm.”  
In our Ecco case, the project manager of SAP R4.6 implementation at 15 sites summarized 
these as visibility benefits.   
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For successful implementation three basic requirements should be met: a clear business 
objective, comprehension of the nature of changes and understanding the project risk. The 
LWM Business Unit manager emphasized the importance of a “contingency approach to 
planning concluding to a clear implementation strategy as crucial to post implementation 
results”. 
  
KCSFs 
The relative success of implementation was due to critical assessment of business processes at 
an early (preparation) stage within LWM. The business unit manager described this critical 
assessment of business processes as “contingency approach to ERP implementation in 
planning and foreseeing the problems” with a “clear implementation strategy in mind”,  
“ERP project planning and structure played a critical factor in this implementation.”  
The project team consisted of board of directors or project sponsors, the project coordinator 
(IT manager), and key users from various departments.  Other KCSFs that had influence were 
corporate culture, dedication of team members, users and key users in ERP implementation. 
 
“Another KCSF was the direct involvement of the best key personnel in the ERP project team.  
The 2nd best resources in each business unit have supported these valuable resources. LWM 
is a capital-intensive company with a lot of processes within our factories, the ERP 
implementation was more difficult to implement in production than in our sales and 
distribution (service section). The reason for our initiative on SAP sales and distribution 
module was its importance in tracking stocks.  We feared that we were losing stocks, which 
could not be invoiced, to clients. This would have had negative impacts in our cash flows and 
our liquidities. Stock management is an important item in ERP SAP system.” 
With regard to cultural resistances within LWM the business unit manager suggests that “We 
prepared our personnel within production well in this respect. Through training and 
gatherings we convinced the personnel that restructuring and ERP implementation would 
have no impact on their future jobs. But it is essential to absorb the sudden expansion. The 
result was the full cooperation of personnel in conversion of tacit knowledge into explicit 
knowledge and process of ERP implementation. “ 
 
A review of case 2 
LWM is a successful case in business and its holistic approach towards the ERP SAP R4.6 
implementation. LWM used the knowledge management business solution in ERP 
implementation to deal with the problem of sudden expansion in production capacity and 
equally in its market demand. A professional team of external consultants in preparation and 
implementation of ERP system supported the firm. The personnel were well aware of the 
benefits of the implementation and the management team was convinced of the ERP as the 
only business solution. In its holistic approach the firm selected SAP R4.6 compatible to its 
mother company and its clients worldwide and it rolled out the priority modules successfully 
in various sites within the Netherlands. In the same holistic approach, LWM chose for the 
module sales and distribution as the first module to implement not only because it was easiest 
module to implement but also because they could gain the ERP benefits quickly out of this 
module. Among the KCSFs, the contingency plan and personnel devotion were the KCSFs 
that had more impact in successful implementation. 
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Case 3: Frog Navigation Systems  
Frog Navigation Systems (FNS) is an international manufacturing firm with an annual 
revenue of twenty one million euros (which is 10% of the two hundred million euro AGV 
systems market) in Europe and the U.S. FNS serves companies to optimise their internal 
logistics. FNS employs seventy employees and is one of the largest AGV system 
manufacturers. The Automated Guided Vehicles Systems (AGVS), transport system, is the 
‘core and the main end-product’ of FNS. FNS core business is software development and 
industrial automation with AGVS as the main final product. FNS, a subsidiary of Industrial 
Contractors Holland (ICH), was founded in 1984 when a logistics study led to the 
development of the ‘Free Ranging On Grid’ (FROG) concept for navigating with AGV’s. 
FNS offers a supervisory system called SuperFROG to coordinate vehicles in an automatic 
transport system. It also offers two types of vehicle with SuperFROG: Standard industrial 
vehicles called Cfrog, and Heavy duty and people mover vehicles called Frog3. FNS cannot 
standardize its products because of the required customisation of the system. However, FNS 
standardized the core items of the systems: a versatile controller called the ‘FROG-box’ to 
handle all vehicle configurations, ‘generic vehicle controller software’ to control the vehicle, 
and a ‘SuperFROG’ transport controller for logistic control. 
 
Problem definition 
Software development at FNS is a complex process, which has been difficult to plan and 
control; therefore, FNS focused on the standardization of the software development activities. 
The fundamental problem at FNS is customisation in projects, which requires a lot of software 
development. FNS employs many highly educated professionals for the software development 
process.  It has almost no formal structure since it relies entirely on professionals to fulfil the 
projects. Innovation strategy at FNS is a KCSF. The innovation strategy at FNS has adopted a 
Human Relations model (Handy, 1985). In this model, culture is pivotal in its external and 
internal focus to human commitment, decentralization, differentiation, expansion, adaptation, 
competitive position of the overall system, maximization of output, consolidation continuity 
and maintenance of the sociotechnical system. 
 
 Business strategy 
FNS based its business strategy on five principles: social, legal, economic, politics and 
technology (SLEPT). 
Social: The western world is increasingly polarizing; the gap between rich and poor is 
growing. The power of the rich is increasing. Workforce Unions are losing their stakeholder 
importance in the majority of companies, clearing the way for completely automatic systems.  
Legal: The Sept-11th bombing caused a drastic move to strict law enforcement worldwide. 
This resulted in reduced acceptance of individual rights. This may result in a reduced risk for 
product liability. 
Economic: The recent financial scandals and the low stock market influence the market for 
FNS. Companies ‘clean’ their books and need to revalue their operations as their stocks are 
down. Shareholders critically monitor the value of companies and check the value of assets 
(equipment) in the books. This leads to easier approval of investment plans for the automation 
of the current operations. 
Politics: The Sept-11th bombing caused a shift in the government policy from ‘well-being’ to 
security. Therefore the people mover business is expected to decline as governments (the 
target group for people movers) changed their priority from the environment to security and 
control. 
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Technology: Recent technology developments caused a drastic improvement for the 
acceptance of vehicle guidance. Many people are familiar with navigation systems and 
wireless communication. The reduced price of these subsystems and computing power 
reduces the price of AGVS to an increasingly acceptable level. 
 
The complexity of FNS business processes is similar to Layered Process Model Systems 
(Robinson, 1999) with the main components process (i.e. project scope, objectives and work 
breakdown structure), formal structure (i.e. task assignments, schedule, budget, quality plan, 
change control and risk management), informal structure (i.e. relationships, friendships, 
subgroups and power blocks), interacting self (i.e. personal ability, skills and fit with the 
work), inner self (i.e. sense of identity and fit with the project), archetypal role (i.e. symbols, 
stories, myths and traditions ). The introduction of a system to control the formal structure 
will therefore be rather costly. It has to be adapted to the informal structure of the company, 
which was built on the personal skills of the individual employees. FNS used the Market 
Attractiveness and Competitive Position (MACP) theory (Jobber, 2000; Porter, 1985, 2001; 
Smith, 1999) to build a business case for the application of information technology. 
Therefore, FNS combined the Marketing plan (van der Werff, 2001) and a Market survey to 
estimate the financial benefits. FNS used the SOSTAC framework (Smith, 1999) as a 
guideline for the implementation. The SOSTAC framework includes situation analysis, 
objectives, strategy, tactics, action and control. 
 
Business processes 
The main processes within FNS manufacturing are sales, projects, engineering, assembly, 
installation and services. Prior and after implementation, neither the business processes nor 
the organizational structure have changed. FNS only changed the level of automation of the 
management report and inventory control. FNS creates highly customized machines with 
high-tech solutions for the automation of production processes. Our co-investigator analysed 
the market requirements and the capabilities of FNS to find the e-business solution (e-
marketing, e-procurement, etc) and the return on investment. He found out that the first step 
towards e-business was standardization of the FNS business processes. He performed a 
situation analysis for FNS based on the MACP map (Jobber, 2001). Field research in the form 
of a structured questionnaire provided market information. The goal of the situation analysis 
was to determine the needs of the market and how FNS could perform at fulfilling these 
needs. Customers were not contacted directly because the awareness of strategic (internal) 
issues could damage the image of FNS. FNS provides a strategic product, so the customers’ 
buying strategy is mostly ‘partnership’ (Kraljic, 1983). The business unit managers and 
project managers therefore have good relations with the customers decision-making unit 
(DMU) and know their demands.  
 
Box 4.2 - FNS 
 
FNS capability analysis  
FNS operates in the ‘tailor made’ segment of AGV systems. This is a global market and FNS 
focuses on the segments where AGVS are most accepted: Automotive, Food, Electronics and 
Transportation. The market needs are mapped to the company’s capabilities in a MACP map 
(Jobber, 2001). The research questionnaire summarized all components of the product and 
business functions as capabilities of FNS. In its market analysis, FNS refers to the functional 
components of the FROG products as “capabilities”. In this way, FNS allocates the functional 
needs to each customer group. FNS also refers to the business functions as “capabilities”.  
 
Case studies 85
Box 4.2 – FNS – (continued) 
 
These business functions have been derived from the internal value chain model (Porter, 
1985) with the primary processes in production & service, projects (engineering, vehicle 
control, application), development and support (technology development), operations (HRM 
and infrastructure) and supporting processes in inbound logistics, assembly & test, installation 
(outbound logistics), marketing & sales, and service. 
 
Market Research; what are the market needs 
The global AGVS market survey (Schultze, 2001) ranks FNS between the largest industrial 
AGVS vendors in the world holding a 10 % market share. FNS equals the average price per 
AGVS of its competitors for differentiated systems, but FNS cannot (and will not) compete on 
mainstream pallet transporters. A growth-share matrix analysis showed how the differentiated 
products from each business unit could perform in the AGVS market. According to the theory 
of the MACP model (Jobber, 2001), FNS should invest in its stars (people mover and 
automotive), divest its dogs (cargo and entertainment) and harvest its cash cows (industrial 
applications). An Ansoff matrix (Ansoff, 1968) for FNS products is based on the history of 
the product; i.e. dates and numbers from the sales reports provided information on the market 
potentiality; i.e. the backlog for the product.  The people mover products were ‘repositioned’ 
(Jobber, 2001) from group transport into personal- and public transport. This repositioning 
had more risk than the ‘re-launch’ strategy of the automotive application, which is a modified 
industrial application.  
 
Gap Analysis; How does it fit with what FNS does 
The weights for the MACP criteria were based on the order portfolio and marketing strategy, 
because the formal weighting criteria (Jobber, 2001) did not apply to the FNS situation. In 
other words, the objective measures for market size and growth do not reflect the situation at 
FNS. For instance, the general automotive market was not growing and FNS had a low market 
share while the people mover market was growing fast with a 100 % market share for FNS. 
But for FNS, automotive orders were growing quickly, and they had a much larger value than 
the people mover orders and it required fewer modifications (i.e. less risk). Based upon the 
current order portfolio and the order growth of FNS, the following weights are determined:  
Automotive has the highest ranking (weight 5) because it has the largest profit potential; 
People mover has a second highest ranking (weight 4) because of its future potential; 
Industrial (weight 3) has average ranking because it is ‘normal competitive business’. Cargo 
has a low ranking (weight 2) because it has no growth but requires some support; 
Entertainment has the lowest ranking (weight 1) because it has no growth and no support.  
Strategic options: As ‘a dominant position in the AGV market’ is stated in the mission of 
FNS, there are three ways to achieve market leadership (Heskett, 1994; Treacy, 1993): 
Customer Satisfaction: Customer-focused differentiation (Eckles, 1990) is to attract key 
customers in the industrial market. This is part of the FNS marketing plan and its ‘core 
values’. 
Innovation and technological leadership: This is part of the marketing plan and ‘core values’ 
of FNS. FNS keeps a low profile in the media, but uses its key references and innovations to 
gain the trust of potential customers. 
Effectiveness and efficiency: Although not in the marketing plan, effectiveness is required to; 
reduce price for larger volumes (Headly’s law) as management anticipates, increase 
professionalism to enter the maturity phase of the company life cycle (Greiner, 1988), and 
support cooperative development within the alliance.  
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In the process of ‘Open FROG’ blueprint, the  ‘Proposed and Quoted ’ process is the first step 
in the back office process modeling of FNS. 
 
The “Propose and Quote” Model is;  
Project Management: request for proposal→calculate→estimate request (development)→ 
software development: planning→software estimate→Project Management: calculate 
→proposal 
When the customer accepts the proposal, the proposal is signed and it becomes a contract, 
after which the order will be carried out.  
 
The “Propose and Quote” Process Model for Software development is; 
Project Management: contract→control→change request→Software Development: detailed 
planning (task description)→develop (implementation) → test (test plan)→feature→Integrate 
→ package (configuration)→release→Project Management: control→installation 
 
This process is a success factor in FNS management of documents, and monitoring of the 
process steps is essential in the quality management of FNS activities. 
 
Project goals (ERP Objectives)  
The MACP gaps were mapped to the IT objectives. With a total score of 100% for all FNS 
activities, the improvement of the software development process had a high priority (33.6 %) 
as well as cooperative (software) development (18.5 %) with the international partners. The 
highest scores were for the product development (i.e. 10.6 % on vehicle sensors) and process 
improvement (i.e. 10.6 % on system integration, project management and software 
development). Table 4.3 presents the results of a management team workshop in ERP 
implementation at inbound and outbound logistics. FNS organized a workshop with 
representatives from the various disciplines in service, marketing, operations and purchasing 
in order to evaluate the impact of the IT integration on the organization. The participants of 
the workshop discussed the main topics of: Promotion (advertising), Product (features), 
Processes (working procedures), Proaction (cooperation with the suppliers), People (training) 
and Potential (opportunities). 
 
The co-investigator mapped the result of the workshop to seven C’s for the e-business 
application (table 4.4). FNS management concluded a low expectancy of benefits in e-
business. Finally, the project was confronted with no budget, no cooperation and support from 
the management. 
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Table 4.3: Summary of the workshop 
 
 
Table 4.4:  Seven -C- analysis for FNS 
 
Objective Option Potential Why 
Cost reduction Inventory 
Ordering 
Integration 
Low 
Low 
High 
Low value 
Low frequency 
Standardization 
Customer relation Sales 
Service 
 
Support 
Low 
Low 
 
High 
Personal contact required 
Customers reluctant to expose 
factory system to supplier  
24 hour reachable, response 
guarantee 
Company Culture Integration Medium On-line development  
Cooperation with Partners Communication High Joint development 
Creation of Value Quality Low Personal contact,  
Focus strategy and Project 
Management suffice 
Commitment fulfilment Integration Medium Low frequency 
Charging and Billing Electronic billing Low Low frequency 
Not wanted 
Competitive Distinction Differentiation Low Development must be in-house 
 
IT infrastructure 
FNS now uses General Public License (GPL) software for its controller, supervisory systems, 
development environment, and IT infrastructure. FNS deploys four systems of Exact 
Financials (Inventory control and accounting).  
Topic Items discussed Pros Cons Perceived value 
Promotion Online ordering 24 hour sales Non standard pricing 
policy 
Low, sales contact 
required 
 Online product 
specs 
Serviceability Accessible to 
competitors and entrants 
Negative, copying 
must be prevented 
Product Online 
servicing 
Quick customer 
assistance 
Liable to sabotage None (dial-in is 
supported) 
 Online status 
monitoring 
Distant tracking and 
tracing 
Development cost Low, in-factory 
logistics normally 
not public 
Process Online 
purchasing 
Quick and cheap  None, already in 
place 
 Online 
development 
Online project 
management 
Work from home  
Quick and accurate 
project status 
Accessible to 
competitors and entrants  
Expensive software 
package 
Negative due to low 
web security  
None, project 
managers are doing 
fine 
Pro-action Information 
sharing 
Easy cooperation with 
suppliers 
Accessible to 
competitors and entrants 
Negative, mail 
exchange works well 
enough 
People Online learning Easy access No employee trainings 
defined 
None 
Potential  
(cost reduction) 
Inventory 
control 
Accurate information Software package cost None, handled by 
EXACT 
 Quality Enforcement of 
procedures 
Complexity of business 
process 
Negative, works 
counterproductive 
and reduces 
flexibility 
Case studies 88
It runs in a Demilitarised Zone (DMZ-financial reporting, time accounting, inventory control), 
Super Office (a CRM groupware database) schedule sales and support sessions, stores 
Decision Making Unit (DMU), Linux, a Systems Development System (SDS-problem 
reporting + change request system-application development and intranet services), Internet 
access (component selection, on-line communication and procurement) in order to support its 
core processes. FNS concluded that that there was a need for a support system for project 
management and a software development process was established. 
 
Implementation plan 
In the course of recent Exact Financials implementation, project management took a critical 
role in the implementation process. In the post implementation period the co investigator 
states; “The level of training was low and the benefits from Exact “piece of tailor-designed 
ERP” implementation were inadequate.” FNS established a detailed plan with steps; (a) 
defining processes, (b) evaluating packages, (c) implementation process, (d) test-run, and (e) 
open to the public. 
 
KCSFs 
In a business case analysis for automation of the software development processes within FNS, 
the co-investigator guided us through a number of KCSFs required in IT implementation from 
the previous and on-going efforts on ERP acquisition within FNS. These KCSFs are 
management involvement, organizational fit, innovation strategy, understanding internal 
processes, convincing the staff of the overall benefits of IT integration to them and to the 
firm, progress reports and results report. 
 
A review of case 3 
FNS had an embedded approach towards rationalizing the application of ERP within their 
firm. The firm had already custom-designed an Exact financial package for the administration 
purposes. In their business case analysis, the co-investigator searched for an optimal in-house 
or package system for their core competency, the software product development department.  
He organized workshops at management and professional levels to investigate the needs and 
motivation for seamless integration of business processes. He finally concluded that 
development of own-tailor-designed system incrementally would be the best solution to 
current progress in their business. This case was an interesting business case analysis within a 
high-tech firm with professional personnel.  
 
Case 4: VAG  
VAG is a relatively small firm with 12 personnel, a flat organizational structure, and an 
annual revenue of half a million euros. VAG is a facility management consulting firm.  
 
Problem definition 
The scope of implementation at VAG included standardization of documents.   
 
Reasons for ERP adoption 
The motives for standardization of business processes were related to the growth and increase 
in labour intensity of operations in business processes. Furthermore, standardization was 
required to futurize the hidden assets. The co-investigator states the reasons for IT integration 
towards an ERP module at VAG as; “Growth in business requirements on standardization of 
business processes and increase in labour intensity of business processes“. 
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Legacy system 
Due to these requirements, the firm had initiated the development of own software package on 
Microsoft Access and SQL programme.    
 
Business processes 
The results from rethinking different processes within the business unit facility management 
were (a) analysis, (b) conceptualisation and (c) design. In facility management the co-
investigator suggested “the two main processes of (a) conceptualisation, and (b) design as 
critical items in VAG business.” 
 
Tangible and intangible benefits 
The expected benefits from these changes in various business processes were using the 
learning curve through (a) standardization of documents and (b) application of a database 
management system. The result of investment in IT integration was improvement in quality 
while any other aspects of the operation remained practically unchanged.  
 
Process of implementation 
In most other processes there are imitations from earlier designs and conceptualisation. So the 
built up knowledge is the primary asset in conceptualisation and design process. In the 
process of IT integration they tailor designed software for automation of all the processes up 
to the design process.   
 
Project goals 
The expected project goals were cost savings in time and reduction of errors (reworks) by the 
personnel. 
 
KCSFs 
The co-investigator states “the management involvement, training level of personnel and 
track (control) of progress (report) on the benefits and stage-wise implementation” as the 
KCSFs in the successful IT integration. 
 
A review of case 4 
The firm had an embedded approach towards standardization of its business processes. The 
firm customized and developed the Microsoft access and SQL programme to its own 
developed custom-designed ERP small system. The immediate benefits were in quality of 
their services. 
 
4.3.2 Analysis of  differences between cases - group (1) 
 
In this group (1), the cases were collected with differences in manufacturing and service, 
tailor-designed and packages, and small and large. 
 
Fokker services 
Fokker services (FKS) is a service firm in the aviation industry. FKS has gone through a 
continuous innovative restructuring process to survive in the shrinking competitive aviation 
maintenance industry. FKS implemented SAP R/2 and BaaN IV prior to the millennium in 
order to cut back on its maintenance, revision and overhaul (MRO) costs and to boost its 
efficiency in its internal processes. Replacement of SAP R/2 with BaaN IV took a period of 
12 months and it was completed per January 1st 1999. 
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FKS is a unique example of a rational approach through restructuring internal processes for 
the purpose of internal cost savings across the supply chain (inbound logistics and outbound 
logistics) with an external orientation to suppliers and clients. At each phase of restructuring, 
the firm shifted its ERP system: from SAP R/2 to BaaN IV and then to Pentagon based on the 
three criteria of (a) continuous improvement processes (b) new business strategy and (c) 
organizational fit. Even during the Pentagon implementation the firm was executing a 
business case analysis for post Pentagon implementation improvements. FKS currently 
undergoes two parallel processes of ERP Pentagon implementation or the replacement of the 
BaaN IV package, and the business case analysis or futurization. The FKS case is an example 
of a thoroughly professional approach to ERP implementation.  FKS works continuously in its 
internal and external structure to meet demands of its clients. 
 
Lamb Weston 
Lamb Weston (LWM) is a manufacturing firm with food production sites worldwide. LWM 
has successfully implemented and rolled out the first SAP modules of Sales and Distribution 
at its three production sites in the Netherlands. ERP SAP implementation took eighteen 
months, (started in Nov. 2001), and it went live in two steps in April 2003 and June 2003, 
several months ahead of the planned schedule in August 2003. 
The problem of rapid expansion in production volume and the reliance of 70 % of sales on a 
small client portfolio was the critical problem in the LWM operation. With its earlier structure 
the potato processing business lost profits due to its unstructured rapid expansion. 
The potato processing industry is a highly technical and knowledge intensive industry. It 
requires state-of-the-art and high-tech hardware systems, such as optisort defect removers, 
peeling equipment, packaging equipment etc for the fully automated processing side. LWM 
used a knowledge management business solution approach in ERP implementation to solve 
the critical problems in its operation. 
 
Frog Navigation 
Frog Navigation Systems (FNS) is an international manufacturing firm with an automated 
guided vehicles (AGVS) manufacturing site in the Netherlands. The core product is a 
transport vehicle (AGVS) with its core business in software development and industrial 
automation. FNS implemented four systems, ERP Exact financials (i.e. inventory control & 
accounting), SuperOffice (i.e. a CRM groupware database system), Linux (i.e. a system 
development unit) and Internet Access (i.e. component selection, online-communication and 
online-procurement). 
The core business, software development, is a complex process, which is difficult to plan and 
control. FNS has been carrying out a business case study in its internal business processes for 
standardization of software development tasks. 
In a business case analysis, FNS performs a business market analysis in order to be able to 
direct its internal processes and its efforts on standardization of the core business towards the 
market needs. The co-investigator stated, “The first step in our efforts towards external focus, 
e-business, is standardization of the business processes at FNS. 
 
Vijverborgh Consulting Group 
Vijverborgh Consulting Group (VAG) is a small service firm in facility consulting. The 
reasons for IT integration were; standardization of business processes to futurization of 
hidden assets, and absorption of business growth. In this process they customized and 
extended the Microsoft Access and SQL programme for standardization of its small business 
processes. The result of investment in IT integration on such a small scale was improvement 
in quality while other aspects remained unchanged. 
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Table 4.5: Cross-case analysis of ERP implementation project routes, (group 1). 
 
Reasons for ERP adoption 
(Business / Technology 
reasons) 
Project Content  (KCSFs) Project Goals (Tangible/intangible 
benefits) 
Lamb Weston – manufacturing Lamb Weston-manufacturing Lamb Weston-manufacturing 
Corporate and organizational 
planning model,  
Replacement of project system 
Standardization of infrastructure 
Centralization of logistics 
planning, 
Centralization of financial 
services  
Requirement to create a lean, 
flexible organization, which is 
able to absorb growth. 
Management involvement 
Corporate culture 
Report Planning 
Contingency approach to planning 
Full dedication of team  
members, users / key users 
Project planning 
Contingency approach to 
foreseeing the problems 
Reduction in costs and reworks 
Reduction in manufacturing lead 
times  
Flexible production 
Increase in inventory turnover 
Sustain the reputation of  the most 
consistent quality producer 
Increase flexibility while improving 
quality 
Create greater flexibility to deal with 
large customers on a pan European 
basis. 
Fokker Services – service Fokker Services – service Fokker Services-service 
Y2K (BaaNIV) 
SAP report structure (BaaNIV) 
Improving report structure 
Project management (Pentagon) 
Lowering MRO fixed costs 
Management involvement 
Project management 
Management control  & ownership 
Recognition of strive for 
organizational fit  
Strategic IT integration 
Employee dedication 
Improvement in project control 
Improvement in report structure  
Improvement in process of 
integration and speed of  business 
processes 
Lower MRO fixed costs  
(the costs of manpower, logistics,  
tooling, IT costs and hanger costs ). 
Pentagon  
Integration of internal processes to 
external processes,  
E-strategy synergy 
Partnerships, Sharing information 
and knowledge across the supply 
chain with global clients. 
FNS-manufacturing FNS-manufacturing FNS-manufacturing 
Y2K 
Replacement of old in-house 
legacy systems with exact 
software package. 
 
Management involvement 
Organizational fit 
Innovation strategy 
Understanding internal processes 
Convincing the staff of the overall 
benefits of  IT integration to them 
and to the firm.  
Progress reports and results reports 
Cost reduction 
Customer relation support 
Improvement in communication with 
partners 
Improvement in company integration 
culture    
Improvement in fulfilment of 
commitment  
VAG-service VAG-service VAG-service 
Cost savings 
Standardization 
Exploitation of  hidden assets 
Labour intensivity 
Growth in business 
Management involvement 
Training 
Control on progress of 
implementation 
and the result of stage-wise 
implementation.  
Cost savings 
Lead-times 
Utilizing hidden assets 
Improvement in quality 
Reducing reworks / errors. 
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Table 4.6: Cross-case review of ERP implementation in four cases, (group 1). 
 
 
Overview of cross-questionnaire analysis-group (1)-richness of differences 
In the horizontal & vertical matrix analysis of the questionnaires, we compared the same 
characteristics for four companies, analysing differences in degree of success in 
implementation while specifying the KCSFs in ERP implementation for each firm, the 
differences in KCSFs between the two sectors, and the differences in project routes between 
the two sectors.  
 
The main reasons for ERP implementation were (a) to shorten lead times, (b) to cut back on 
personnel, (c) to eliminate overhead costs, and (d) to generate the concise flow of information 
to other disciplines. In the service sector, ERP was particularly implemented to serve as a 
supportive instrument to primary processes or the core business processes. The vertical 
analysis suggested that each firm had a different system and it required a different 
implementation approach.  In fact, what was feasible for one firm was not necessarily feasible 
for another firm. In other words, from a project management perspective, each ERP project 
requires a different business solution, a different approach, and a different project route. 
 
An overview analysis suggests that the processes of change management and ERP 
implementation within the firms produced a different working environment with positive and 
negative impacts.  
 
A number of positive and negative impacts resulted from ERP implementation in the four 
case studies of group (1) with positive impacts in; (a) Integration of internal processes with 
external processes, (b) Reducing personnel (e.g. reducing costs of manpower), c) Reducing 
overhead costs (or the fixed costs), d) E-strategy synergy, (e) Partnerships (i.e. sharing 
information and knowledge), (f) External focus and internal focus, (g) Lowering MRO costs 
(e.g. costs of logistics, tooling etc), (h) lowering IT costs, and other costs,  and i) Application 
of knowledge management, and with negative impacts in; (a) Utilisation of valuable 
individual participants in ERP implementation, (b) Required change management, c) 
Required corporate IT management, (d) Required training, (e) Required maintenance 
management, (f) Opportunity costs, (g) Risk of bankruptcy, (h) and Risk of client 
disappearance. 
Ideally, the concept of implementation should be the adoption of an ERP system into 
optimally restructured internal processes of a firm. In a successful implementation process of 
ERP, a commitment to implementation of both technical and non-technical issues is a must. 
In sum, success or failure of implementation for all firms lies on technical and non-technical 
factors in; Training, Communication, Teamwork, Management decision-making procedures, 
and Budgeting. 
 
 
 
Companies Revenue ERP Vendor Project 
Budget 
ERP Modules implemented 
FKS Euro -3.0 M SAP/BaanIV/ Pentagon Euro 8.0 M Maintenance Module 
LWM Euro 2.0 Billion SAP Euro 2.5 M S&D, Purchasing, Finance, 
WMS 
FNS Euro 21.0 M Exact Euro 0.2 M Finance, Project Control 
VAG Euro 0.5 M Microsoft access / SQL 
system 
Euro 50000 Database Management System, 
Documentation 
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ERP implementation, recognition of differences between the two sectors in project goals, 
group (1) - richness of differences 
The qualitative research analysis suggested that the aim of ERP implementation in service 
sector was restructuring of internal processes towards customer relationship management 
(CRM) while the aim of ERP implementation in manufacturing was restructuring of internal 
processes to shorter lead times. 
 
Cross case analysis of KCSFs - group (1) 
Following our two dimensional cross case analysis of KCSFs we looked into the findings on 
differences between manufacturing and service sectors and differences between tailor-
designed and ERP supplier packages. The KCSFs that differentiated the process of ERP 
implementation for the two sectors in this set of cases were 
KCSFs in services but not in manufacturing: stage-wise ERP implementation (IT integration), 
strategic approach to ERP implementation (IT integration). 
KCSFs in manufacturing, but not in services: innovation strategy, process management and 
contingency approach to planning. 
 
4.3.3 Group of Cases no. 2   
 
The research cases 5-6 are two case studies in ERP implementation: one in the manufacturing 
sector and one in the service sector. These two cases have worked on two successful generic 
and non-generic business solutions in manufacturing and service. 
 
Case 5:  Ecco  
Ecco has three major shoe production facilities for exports worldwide. Portugal ranks first 
with a capacity of three million pairs a year, followed by production facilities in Thailand and 
Denmark with production capacities of 1.8 and 2 million pairs, respectively. It also has three 
tanneries in Portugal, Indonesia and Thailand. In order to strengthen its position in Thailand, 
Ecco opened a wholly owned tannery in 2001 worth $11 million through Ecco Tannery 
(Thailand) Co. After further expansion of the tannery in Thailand, the annual capacity of Ecco 
shoe production will be raised to three million pairs in 2002. All finished products from 
Thailand, representing 25% of worldwide output, are shipped to two distribution centres in 
Denmark and the Netherlands and then distributed to the markets around the globe.  
Ecco’s initial vision has been based on the four notions: Passion, Innovation, Humanity and 
Dynamics. Today Ecco leads the field when it comes to working with the most advanced 
robot technology within the shoe-industry. In fact, Ecco Denmark exports technology to 
Japan-by many considered as the homeland of state-of-the-art high-tech production 
technology. The application of advanced technology is vital as it provides Ecco with a number 
of competitive advantages-the most important probably being the high, consistent quality that 
is so characteristic of Ecco. Although technology is crucially important, a large part of every 
shoe is still the product of good, old-fashioned craftsmanship. At production phase man and 
robot share the responsibility of securing the Ecco guarantee for the highest possible level of 
quality. The machines are perfect for testing durability of soles and leather, but only a person 
can perform the actual approval as every shoe is subject to detailed inspections. 
 
Legacy system 
SAP is client/server software, which means that the SAP software runs on a server and the 
user interface runs on a client. It is also usual that the SAP software is split into application 
and database with a server for each. Ecco chose to use two AS/400’s as servers and Windows 
(NT or 95) PC’s as clients.   
Case studies 94
Prior to SAP implementation, Ecco used Token Ring Network, AS/400, Windows NT, MS 
Office, Notes, SAS, KOM/400, ASW and internally developed systems. SAP replaced 
KOM/400, ASW and the internally developed systems with a SAP client/server system. SAP 
required Windows or a Unix network operating system. Ecco used the Windows and the 
AS/400 network operating system prior to the SAP implementation. Currently Ecco uses the 
Windows NT network operating system. In order to implement SAP Ecco had to install a new 
version of the AS/400 model, which would be more suitable in batch processing. The IT 
infrastructure of the business changed from a decentralized system to a centralized system. 
Although, there were some changes in IT, however, the main IT infrastructure remained based 
on the IBM legacy system, AS400. 
 
Process of ERP implementation 
Ecco took the following steps in SAP implementation. First, Ecco carried out a business case 
analysis to identify areas where improvements were needed and to have a clear picture of the 
business processes SAP should support. Furthermore, Ecco trained a number of internal staff 
to operate as SAP consultants within Ecco. Ecco spent approximately seven months on 
customisation. Before that they spent approximately six months on business case analysis and 
three months on training and education, and other activities.  
The first BigBang implementation started in July 1999. They also hired a consultancy 
company as implementation partner. Lastly, Ecco chose SAP ASAP methodology for some of 
its processes. The SAP implementation started at the finance department in Slovakia, the sales 
and distribution centre in Denmark and the tannery in Indonesia. The SAP system is currently 
operational in Denmark, Sweden, Finland, Germany, Holland, Austria, Switzerland, 
Indonesia, Thailand, Portugal, Slovakia, USA and Canada.   
 
Ecco prepared its personnel for the implementation of SAP by information and 
communications at all layers. Personnel only made use of that part of automation facilities, 
which involved their daily work. They also followed module training in their functional areas 
to be able to use the SAP software. Ecco used the “first edition” of the industry solution, 
advanced flexible manufacturing system (AFS). Therefore they had to cope with a number of 
defaults and shortcomings. Further, they found out that the reporting facilities were not 
sufficient. Finally, it was also concluded that Ecco business concepts on decision and support 
were not compatible with standard reference SAP modules. Therefore they realized that they 
needed to change some concepts in internal business processes in order to optimise the daily 
application of SAP programmes. The consultant stated: 
“It was very difficult to get the organisation to work with a new system and cooperate with the 
training programmes and also a very difficult task to have the management team understand 
the implementation project. “ 
 
Correction of errors in the software, performance optimisation, changing the most complex 
business processes and higher SAP training level in the organisation could improve the 
application of SAP at Ecco. In the first two years of ERP implementation (1998-2000), Ecco 
completed seven implementation projects in seven countries including the latest features such 
as EDI and Document Management, Changing Payroll Solution and Sales Field Agent 
System. Ecco kept its normal order level and its normal distribution level during the 
implementation project. However, the clients felt the impact of ERP implementation.  
The module sales & distribution was in full-scale operation at 15 sites in 15 countries 
worldwide when Ecco planned a rollout from 15 locations to 25 locations.  
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The first implementation programme covered the sales and distribution module, production 
module, and planning and warehousing. Ecco customised the SAP R4.6 planning and 
warehousing module to its own business processes.  
Ecco selected the module sales and distribution as the first module in its implementation 
programme because; (a) they expected an immediate return on investment, (b) it was 
technically less complex and culturally more acceptable to initiate the implementation with 
this module, (c) a rational business engineering approach of the supply chain suggested the 
sales and distribution as the critical area to start the implementation with, (d) the management 
saw the profit signs from integration and restructuring in sales and distribution, (e) Ecco could 
build on its learning from ERP implementation in sales and distribution. Ecco implemented 
the sales and distribution module in November 1998, and it went live in July 1999. Of course, 
in the first two years Ecco hired external consultants to build on ERP implementation know-
how in-house. 
 
Project goals (tangible and intangible benefits) 
Among the benefits of the ERP package (SAP) were integration and visibility. They are much 
more functional than their own legacy predecessors. Among the drawbacks that SAP offered 
to Ecco was its standard package. Ecco lost special features, which they had in their own 
tailor-designed internally developed programs. The whole project not only created 
opportunities on new IT systems, but also it also promoted optimisation of business processes.   
Ecco expected to have the benefits of the implementation within 2-3 years from the date of 
implementation. Ecco gained at least 50 million Danish crowns (euro 6.5 million) in ERP 
implementation over the past 2-½ years through building in-house knowledge and expertise in 
ERP implementation by putting internal IT sources in charge of ERP implementation. 
 
Reasons for SAP selection 
The choice for SAP was taken on the basis of its global support and its industry solution 
worldwide.   
 
Differences in ERP implementation between manufacturing and services 
Asked about the differences in ERP implementation between manufacturing and services, the 
project director of ERP implementation states: “Ecco has a strategic planning to expand its 
business through retail business (i.e. its current clients). At services, personnel have a higher 
education and a better language proficiency at global level. The difficulties with manufacturing part 
are more on level of education, their language proficiency and in general they have less ability to put 
demand for improvements. In both manufacturing and services, the ability to change personnel 
attitude and people in their way of workings is a key (critical or success) factor.” The immediate 
benefit that we gained in the implementation of the SAP R4.6 module sales & distribution across 14 
sites was visibility in sales“. 
 
KCSFs 
In this case, we gathered the KCSFs in corporate culture (organizational behaviour, and 
acceptance of changes on the way of working by personnel), understanding of business 
processes and not just ERP package was of importance, acquiring/building ERP 
implementation knowledge and skills in-house prior to roll-out, management involvement, 
management understanding of implementation, training (internal personnel with SAP, suitable 
training scheme for participants), information and communication, and business case analysis. 
 
A review of case 5 
The Ecco case was also an example of the holistic approach in ERP implementation aligning 
business strategy with IT Ecco.  
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Over the past five years Ecco has successfully implemented and rolled out many SAP 
modules in a stage-wise implementation process. Ecco was pushed to implement an IT 
integrated business solution for its expansion and competitiveness in the global market. They 
started with a clear approach in business analysis and identifying the business processes, 
which SAP should support. They worked with the ASAP method of SAP to implement the 
first modules, finance, sales & distribution in Denmark, Indonesia and Slovakia. Their 
primary goal was visibility in sales worldwide. They saw ERP benefits immediately after the 
implementation. Meantime, they built up the implementation know-how in-house for 
customisation and roll-out. They rolled out the modules to another eleven countries. Ecco 
saved a considerable amount by ERP investment costs by building ERP implementation 
know-how in-house. 
 
Case 6: Joanknecht & Van Zelst  
The Joanknecht & Van Zelst (JvZ)-group is a firm of accountants, fiscal advisers, 
management consultants, and financial and legal advisers. Since 1948, JvZ has been 
consulting clients in optimising their financial position, business reporting, business 
operations and fiscal planning. The clients market consisted mostly of managing directors, 
their firms, self-employed professionals and wealthy private individuals.   
JvZ is a service-oriented firm with its 140 employees consulting clients at personal and 
professional level. The new organizational structure (January 2002) consists of a board of 
directors with HRM, ICT and administration as supportive organs. JvZ serves in accountancy, 
fiscal consulting, management consulting, financial consulting, legal consulting, financial 
consulting, and administration consulting. The firm’s success relies on the knowledge, skills, 
commitment and devotion of its personnel. In this case study, we critically analysed and 
evaluated the practical implementation of tailor- designed ERP software, JvZnet, at client’s 
facilities (Cohlst b.v.). 
 
Business solutions 
In 1997, JvZ launched a development program to automate the labour intensive services of 
making annual reports. As a result, JvZ developed a caseware (audit-agent) program into 
own-tailor-designed ERP system to automate the process of annual report. This process of 
annual report automation later extended to annual budget, monthly reporting and consolidated 
annual reports. This in-house programme was in the course of six years developed into a 
serious tailor-designed ERP application program fitted well into JvZ business processes.  
However, the users had to change their working process to adapt to the new system.  
Furthermore, IT infrastructure had to be restructured to accommodate the new application and 
provide sufficient speed for a smooth operation. 
By the introduction of JvZnet, the organization marketed a new service in consulting to 
existing and potential clients. This change in Product-Market-Combinations (PMC’s) had the 
benefit of synchronizing all internal processes of supporting, managing and primary processes 
for serving optimal products and services to clients (Figure 4.4). 
 
Figure 4.4: New internal processes (also see table 4.8) 
 
Supporting Processes (ICT management) 
Managing Processes (Customer relationship management)  →Products & Services→ Clients 
Primary Processes (Accounting, fiscal consulting) 
 
With the implementation of JvZnet, JvZ invested in its internal and external (re) sources. The 
internal investment included the opportunity costs and the capital costs (ICT applications).  
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JvZnet changed the traditional role of the accountant to a new role as a professional 
consultant. The staffs were professionally trained in consulting skills.  
A new personal relationship was developed between the accountant and clients. JvZnet 
demands for more frequent contacts with the client. The weekly interim reports offered the 
opportunity to build a stronger relationship with the client. In addition to its support to the 
organizational objectives, other benefits of JvZnet to upstream and downstream processes 
were also identified. Among other (post) implementation impacts, JvZ discovered the new 
role of the accountant: as consultant, close to the clients who can understand the client´s 
position on real time basis. Prior to the actual JvZnet implementation, management team 
anticipated the JvZ (post) implementation impacts on the organization, its internal processes, 
and its personnel. 
 
Tangible and intangible benefits 
JvZ now benefits of the new system in non-financial data processing of the financial data 
using a balanced score card method (Figure 4.5). The consultant states that the click and 
mortar system had better results in building personal relationship with the client than any 
other available systems. JvZnet is a tailor-designed CRM tool building a tight relation with 
the client. In general, the primary processes provided more options in management consulting.  
The managing processes emphasized a stronger relationship with the clients, while the 
supporting processes were heavily dependent on ICT.  
 
Figure 4.5:  JvZnet new CRM structure 
 
          
 
 
 
 
    
 
 
 
  
 
 
                 
            
 
Process of implementation at JvZ 
The implementation of JvZnet and its integration with client IT facilities required business re-
engineering (process optimisation) of internal processes at JvZ. The Audit Agent Module 
generated various financial intelligence data. Periodically, JvZ read the client database 
through two different applications: Internet service provider (ISP) and floppy disc. By using 
these applications together with specific client models, JvZ not only improved the intelligence 
gathering from the client but it also accelerated the whole operation. For example, it was 
possible to generate weekly, intermediate, reports in comparison to earlier monthly or 
quarterly reports.  
In this context, JvZnet extended its application to generate non-financial intelligence by 
processing the financial data in a balanced scorecard module. JvZnet uses EDI9 (Electronic 
Data Interchange) in its data transmission.  
JvZ Implementation problem definition at a client site 
                                                 
9 Chaffey (2002) defines EDI as follows: “The exchange, using digital media, of structured business information, 
particularly for sales transactions such as purchase orders and invoices between buyers and sellers”.     
Client 
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Budget + 
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JvZnet was introduced to the client, Cohlst BV, to support the firm’s planned expansion. The 
client, Cohlst, is a production firm with two main shareholders. It has fifty employees and an 
annual turnover of approx. seven million euros. The firm operates in the metal business and it 
has expanded strongly over the past few years. This expansion was on production of metal 
parts on stock, and building machines. These machines, however, are not produced on stock 
but just-in-time upon client order. Cohlst was determined to continue expanding in the 
coming years. It looked for opportunities to enter the global market, but this required an 
expansion of its range of products. However, this was not the biggest problem. The firm was 
immediately confronted with the following problems. Cohlst needed additional credit to 
finance its planned growth. The bank did not provide any financial means, unless it had a 
better and more detailed insights in the current and planned financial state of the firm. The 
agreed delivery times were often exceeded; insufficient intermediate insight was available 
into the exact financial position and the performance of the various business units. The 
number of employees working at the financial department was limited. Based on these 
problem statements, Cohlst approached JVZ for a business solution. JVZ proposed its 
business solution implementation plan to Cohlst (see table 4.5). 
 
Implementation plan 
JvZ planned and implemented a hardware and software application to migrate the data from 
the Exact Financial Database at the client site. JvZ followed the implementation procedure for 
IT integration in the course of a one-year implementation plan. JvZ identified several 
advantages that JvZnet brought to its client and to JvZ. JvZnet not only had an impact on the 
primary processes, but it also changed the role of accountant as a service provider and 
consultant close to the client. The new accountant was not a person who just put the numbers 
in the right place at the right time. The new role of the accountant was consultancy: close to 
its clients with real understanding of the clients’ requirement. This has always been one of the 
Unique Selling Points of JvZ. While JvZnet is a customized application program, in order to 
market this product to the market, JvZ had to advise its clients with the following 
considerations in implementation, (a) The JvZnet application must fit well within into the firm 
strategic vision, (b) A solid base in ICT-structure is a must, (c) New developments in 
application must be continuously monitored and incorporated into JvZnet, (d) The client 
should follow the use of e-commerce within legal parameters, and (e) The client should 
understand the application of new PMC’s and its impacts on the internal processes and 
organizational performance. We sketched these changes and its impacts on three new 
synchronized business processes, i.e. primary, managing and supporting, due to ERP JvZnet 
implementation at JvZ in table 4.8. 
 
Application and techniques 
JvZ applied several tools as well as internal and external expertise in order to carryout the 
project at Cohlst b.v.  The tools of great importance to JvZnet were; 
o Sumatra-satellite from Sumatra: the Sumatra-application makes it possible to approach the 
Exact-database of Cohlst; 
o Audit-Agent from AudIT Benelux: the application AuditAgent makes it possible to easily 
transform the data from Exact to various necessary reports (intermediate reports, budgets, 
etc.). In order to implement this solution, JvZ developed specific client models in Audit-
Agent; 
o Balanced Scorecard from EFQM: this application makes it possible to name the various 
indicators in the Balanced Scorecard by using the necessary data from Exact. 
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The application of the technical tools depends on the way data acquisition takes place: (a) By 
direct modem connection logging into the client’s system (from a distance), (b) By dial back 
connection and password authorization. There has to be agreements on periods to log in 
(entrance). The client as well as JvZ log in to the Internet. JvZ will search for the specific 
database to download the data by using the fixed or variable IP-address from the client; JvZ 
receives e-mail with an attachment for the administration data. The data acquisition applies 
through the following security measures: firewall security and changing the password 
regularly. 
 
Table  4.7:  Implementation plans at the client site, Cohlst. 
 
Step Description Time 
1. Restructuring the administration. 
The organization of the administration left too little possibilities to 
generate the necessary management information. There were also doubts 
about the validity of the current data. Therefore it was decided to 
restructure the administration with the support of JVZ during 4 months.  
The objective of this new structure was to generate: 
Valid financial interim reports per business unit; 
A balance sheet and profit- and loss account; 
Performance- and cash flow figures per Product-Market-Combination 
(PMC).  
July 2001-Dec.2001 
2. From the available intelligence of step 1 a short-term cash flow prognosis 
was drafted. 
December 2001 
3. To draft a long-term cash flow prognosis, more intelligence is needed. In 
order to control the growth, a business plan is made. Cohlst and JvZ 
worked out the idea of going global in more detail. With the available 
intelligence of step 1 (concerning the PMC), it was decided to eliminate a 
number of (not very  profitable) products. 
Nov. 2001-Dec. 2001 
4.  The business plan and the available financial reports were discussed 
during a meeting with the creditors. On the basis of this intelligence the 
bank decided to provide the financial means for the Cohlst long-term 
growth. 
Nov. 2001-Dec. 2001 
5. With the the bank approval, Cohlst could accomplish the planned growth. 
Cohlst realized that this growth could not be maintained, unless the 
business processes and the administrative support were restructured.  
JvZ redesigned and restructured these elements. The conditions were 
made that Cohlst could keep handling the financial administration herself. 
Next to this, Cohlst did not want to allocate more resources (employees) 
to extend the financial department.  
During this stage JvZnet, the virtual controller of JvZ, was introduced at 
Cohlst.     
Dec. 2001-Feb. 2002 
6.  In order to measure the performance of the various business units, the 
Balanced Scorecard was introduced. This made it possible for the business 
units to obtain different types of intelligence on: 
Financial performance; 
Performance towards clients; 
Internal performance; 
Performance on the ability to learn and innovate.   
March 2002 
 
 
 
 
 
7.  On behalf of the managers of both business units, the digital dashboard is 
introduced. The report of the digital dashboard is available for the 
managing directors, on paper as well as on e-mail. In the near future this 
will also be available through a secured extra-net. 
April 2002 
 
8.  Currently, JvZ generates weekly (interim reports) to monitor the business 
of Cohlst. Daily the JvZ accountant, the virtual controller, logs in through 
internet to look at (and when necessary react to) the database of Cohlst. 
April 2002 -Continuous 
process 
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Table  4.8: The change management impact in post implementation period at JvZ. 
 
Primary processes Events Consequences 
1. Accountancy Client Financial 
Administration Compose 
annual reports  
Consultancy on business 
economics 
Client does its own financial administration 
Generating intermediate reports periodically 
with data from the internet  
Virtual controller offers more options in 
consulting 
2. Fiscal consultancy Fiscal tax forms  
Fiscal advice 
None 
 
3. Pay roll Pay roll administration clients None 
4. Other Advise on ICT  
Legal advice 
Opportunities in consulting by integrating 
the current  systems 
None 
Managing processes  Consequences 
Customer relationship 
management 
 Less frequent personal contact with clients 
but accountants gained even closer relation 
with the client. 
Supporting processes  Consequences 
ICT management  More heavily dependent on ICT, extra 
measures must be taken on: reliability, 
privacy and redundancy of operation. 
 
 
Benefits of JvZnet (post) implementation to client (Cohlst bv) 
Since July 2001, business at Cohlst bv has improved considerably. The intelligence 
dissemination has not only improved, but it has also accelerated. This provided visibility to 
the bank and stakeholders and a better control by the consultant. Through partnership with 
JvZ, Cohlst saved costs in its financial management operation. JvZnet boosted the Cohlst 
image to its potential clients and new skilled talents. 
 
KCSFs 
In development of the tailor-designed ERP JvZnet, the co-investigator and our questionnaires 
at various stages of research pictured the KCSFs in this successful case. These KCSFs are; 
clear problem definition, clear scope of implementation, clear implementation project plan, 
corporate culture or people resistance, level of IT skills/knowledge, training, management 
involvement, understanding client business processes, pilot test implementation, integration 
with IT supplier, a thorough business case analysis, and acquiring/building ERP 
implementation knowledge/skills in-house. 
 
Review of case 6 
JvZ had a self-embedded approach in realizing a custom-designed ERP system to improve the 
integration of its business processes with that of clients. A stage-wise development and 
implementation of a custom-designed ERP system over several years boosted the firm 
potentials. JvZ later implemented its new system with a potential client in partnership. The 
upgrade of its services in quality, efficiency and speed by partnership and successful 
implementation boosted the firm’s reputation among new potential clients. The firm expanded 
its services from accountancy to intermediate weekly/monthly accounting and consulting 
services to clients. 
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4.3.4 Analysis of differences between cases - group (2) 
 
In this group (2), cases were collected which were differed in terms of manufacturing and 
services, and tailor-designed versus off-the-shelf packages. 
 
Ecco 
Ecco is a manufacturing firm with shoe production sites and retail businesses around the 
globe. Ecco spent six months on business case analysis, three months on training and 
education, and approx. seven months in customisation. Ecco implemented the first SAP sales 
& distribution module in July 1999. Over the past five years Ecco has successfully 
implemented and rolled out many SAP modules in a stage-wise implementation process. Ecco 
was pushed to implement an IT integrated business solution for its expansion and 
competitiveness in the global market. 
They started with a clear approach in business analysis and identifying the business processes 
which SAP should support. They worked with the ASAP method of SAP to implement the 
first modules, finance, sales & distribution in Denmark, Indonesia and Slovakia. They rolled 
out the modules to another eleven countries. Ecco is currently engaged with implementation 
of the SAP production module prior to rollout at its 25 locations worldwide. 
 
Joanknecht van Zelst 
Joanknecht van Zelst is a service firm with groups of accountants, management consultants 
and financial / legal advisors. JvZ initiated the development of JvZnet, Module Audit Agent 
(annual report, intermediate report, operation report, budget prognosis) and Module Balanced 
Scorecard (balanced scorecard and benchmarking).  For the first time, JvZ implemented this 
new CRM to its client site Cohlst in July 2001. The implementation was successful and the 
post implementation benefits to the two firms were astonishing.  JvZ licensed its own tailor 
designed ERP JvZnet system and it has been marketing this product to its clients as well as to 
the rest of the market. 
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Table 4.9: Cross-case analysis of ERP implementation project routes (Group 2) 
 
Reasons for ERP adoption 
(Business/Technology reasons) 
Project content (KCSFs) Project goals  (Tangible/intangible 
benefits) 
Ecco Ecco Ecco 
Business expansion,  
(i.e. large growth in business and  
new business areas ) 
Integration of business processes 
Business engineering  
Process optimisation  
 
Corporate culture (organizational 
behaviour, and acceptance of 
changes on the way of working by 
personnel),  
Understanding of business 
processes and not just ERP 
package was of importance, 
Acquiring/building ERP 
implementation knowledge and 
skills in-house prior to roll-out, 
Management involvement, 
Management understanding of 
implementation, 
Training (internal personnel with 
SAP, suitable training scheme for 
participants), 
Information and communication, 
Business case analysis 
Visibility,  
Opportunity on business process 
optimisation, 
Opportunity on new IT systems  
Facilitate Business Expansion 
Cost savings 
Total integration 
Joanknecht van Zelst Joanknecht van Zelst Joanknecht van Zelst 
Reducing labour intensivity 
Expansion of business services 
(i.e. business portfolios) 
Support of primary processes 
Financial data accuracy  
Clear problem definition 
Clear scope of implementation 
Clear implementation project plan 
Corporate culture or people 
resistance 
Level of IT skills/ knowledge  
Training 
Management involvement 
Understanding client business 
processes 
Pilot test implementation 
Integration with IT supplier 
Business case analysis, 
Acquiring/building ERP 
implementation knowledge/skills 
in-house 
New business opportunities 
Non financial data processing 
Tight Relation with clients 
Utilization and extension of 
personnel capacities 
A continuous investment in 
professional knowledge 
A wide range of services offered to  
the clients and the specialization of  
those services; 
A personal relationship with the 
clients. 
Intensive contacts with client 
Qualitative 
 
Table 4.10: Cross-case review of ERP implementation for the two cases (Group 2) 
 
Companies Revenue ERP Vendor Project Budget ERP Modules implemented 
Joanknecht 
van Zelst 
Non-disclosure Own 
designed 
Euro 0.5 mil ERP CRM- audit agent/balanced 
scorecard 
Ecco 3.5 billion Danish 
kroon 
SAP Non-disclosure SAP modules 
 
Overview of cross-questionnaire analysis - group (2) - differences 
In our horizontal & vertical matrix analysis of the questionnaires, we compared the same 
characteristics for two firms, e.g. specifying the KCSFs while analysing different degree of 
success in ERP implementation. 
 
At Ecco, the main reason for ERP implementation was (a) the continuing business expansion, 
(b) generating a accurate and consistent flow of information to other disciplines through 
integration of business processes, and (c) process optimisation. 
Case studies 103
At JvZ, ERP was primarily implemented to serve as a supportive instrument to primary 
processes or core business processes to support the expansion of business services from 
financial services to consulting services, and to eliminate the labour intensity of operations. 
 
The vertical analysis suggested that both firms had somehow followed a relatively similar 
implementation approach despite their differences in terms of manufacturing versus services 
and tailor-designed versus packages. This similarity could be explained with similarity in the 
components of the project routes.  
The reasons for ERP adoption and project goals were broadly the same for both cases. From a 
project management perspective, both ERP implementation projects had a similar business 
solution approach and a similar ERP implementation project route. . 
 
ERP implementation, recognition of differences between the two sectors in project goals, 
group (2) - differences 
The qualitative analysis had suggested that the aim of ERP implementation in the service 
sector was restructuring of internal processes towards customer relationship management 
(CRM) while the aim of ERP implementation in manufacturing was restructuring of internal 
processes to shorter lead times. 
These two cases were evaluated in depth from the beginning of their implementation plan just 
prior to the millennium in 1997 / 1998. Both cases applied a rational and a thorough approach 
to self-designed and SAP package implementation.  
In this process they had a clear implementation strategy and they worked themselves through 
the invisibility of the project route in a stage-wise operation. 
For both cases there was a clear reasoning for ERP adoption as tool for business expansion. 
Although the project goals in the two cases differed from each other, the similarity of KCSFs 
in project content was striking. This was suggestive of our initial theory on differences in 
impact degrees of KCSFs. However, the major differences in KCSFs were to be found in 
differences in the nature of business, i.e. differences between manufacturing and service. In 
these two cases, the differences appeared to be in understanding client business processes for 
service versus understanding internal business processes for manufacturing and level/content 
of training, pilot test (process simulation). 
 
Cross-case analysis of KCSFs-group (2) 
Using two-dimensional cross case analysis of KCSFs we looked into the findings on 
differences between manufacturing and service sectors and differences between tailor-
designed and ERP supplier package. 
The KCSFs that differentiated the process of ERP implementation between two sectors in 
these two successful cases were: 
 
KCSFs in services but not in manufacturing: understanding client business processes, pilot 
test implementation, clear project implementation plan, clear problem definition, and clear 
scope of implementation. 
 
KCSFs in manufacturing but not in services: understanding internal business processes. 
The common KCSFs for these two cases were: corporate culture, management involvement, 
training, a thorough business case analysis, acquiring and building ERP implementation, 
internal and external information & communication OR integration with IT supplier.
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4.3.5   Group of Cases no. 3 
 
The cases 7-10 are four case studies in ERP implementation with two in the manufacturing 
sector and two in the service sector. These four cases work with generic and non-generic 
business solutions in relatively large firms in manufacturing and services. 
 
Case 7: DSM Chemicals 
DSM Chemicals started as a state-owned company for the exploitation of coalmines and was 
later transformed into an international chemical concern registered at the Amsterdam Stock 
Exchange (AEX). In the period after 1995, there was a great commitment from the 
management team towards the restructuring at DSM. 
 
Problem definition 
The DSM goal was to become a world leader in phenol production. DSM had potentials in 
technological advancements in manufacturing, which was earlier proven by its smaller 
competitor, Kalama Chemicals. Meanwhile, it had a great deal of hidden assets in personnel 
know-how ready for exploitation by the firm. The hidden knowledge was essential for the 
future integration of business processes, process optimisations, and technological 
advancement, cost savings and debottlenecking in the whole of manufacturing (both 
production and service).  DSM outperformed a number of its smaller competitors in the world 
market with among others, Bayer phenol production and many other small suppliers in Asia 
and South America through economies of scale. 
 
Process of implementation 
The restructuring took place at different sites through benchmarking techniques and the 
application of collective in-house experience. The ERP implementation process was a 
successful process. The driving forces were management commitment and personnel 
motivation for change.  
 
Project goal 
The ultimate goal was to reduce the internal costs at all levels of operation. One of these 
major costs was the site maintenance costs, and management saw potential for improvement 
of this area. The management looked into aligning the maintenance policy with the business 
policy. 
 
Process of restructuring and SAP implementation 
The strategic necessity to switch over from production of one profitable product to another 
profitable product required a continuous change in maintenance priorities, thus to 
requirements regarding operational flexibility. In the course of the Phenol 95+ program, the 
firm sought a system for changes in technology from the production of mainstream products 
to highly profitable side-products. After restructuring the whole site was remodelled and it 
became part of a new business unit within DSM called business unit speciality products. The 
changes from an earlier version of SAP to a new version of SAP met resistance from the users 
and it could only be implemented with a great deal of compromise between the change 
managers and the users. 
 
At DSM, our questions regarding differences in ERP implementation between manufacturing 
and services resulted in the following statement. 
“In service industry you deal mostly with professional people at any level. Professionals need 
much more liberty, less hierarchical, they are not used to continuous dynamic of changes. 
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They are much more resistant to changes than in the manufacturing environment. In 
manufacturing the traditional hierarchical command-and-control process remains as always 
and both the personnel and the structure allow a smooth process of changes and 
implementation.” 
The organizational structure of manufacturing consists of a plant manager, production 
manager, maintenance manager, project manager, plant support engineers, production site 
supervisors, shift supervisors and process operators. In manufacturing (production) the 
operational level is at least three levels under the professional teams in the hierarchical 
system.  Furthermore, the process of manufacturing is a process of events. Events take place 
daily in the production site and thus production people get used to an environment of change. 
The basis of operation is continuous change. Every day something new happens in the 
process, everyday there are going to be an average of thirty trouble-shooting cases per large 
plants. These continuous movements and changes in operation shape the mentality and the 
way of work at the manufacturing site. In reality this has been the major difference, which 
built the corporate culture in manufacturing, and it made it different from services. 
 
KCSFs 
Since 1995, DSM has gone through a wave of ERP implementation processes, from one SAP 
version to another. In every wave of changes, there were also personnel cutbacks. Recently, at 
DSM, the manager of several large implementation changes described a major key factor in 
failure of implementation projects.   
“Personnel do not trust the management and their words any longer, so we do not get the 
cooperation we expect to have in our continuous efforts for changes.“ 
This KCSF mainly described as personnel mistrust towards management could be explained 
by a number of elements, i.e. personnel cultural resistance and personnel emotional 
intelligence. Due to continuous restructuring and internal cost savings (rationalization) 
processes, personnel lost its confidence in the promises of restructuring. They feared that 
restructuring processes would lead to loss of their jobs in future. 
At top level, the manager quoted earlier described the board attitude as follows: 
“The board of directors are only interested in abstract results of restructuring processes and 
they do not subject themselves to details.” 
This second major key factor in failure could be explained by changes towards a highly 
competitive corporate culture & globalisation. In 1995 an external PA consulting was 
assigned for organisational restructuring in order to find a way to tackle the costs of 
maintenance and implement the strategically embedded maintenance policy.   
In this case study, we found the KCSFs in: management involvement, personnel participation 
and motivation to change (e.g. brainstorming teams) and the KCSFs in failure in: personnel 
cultural resistance and personnel emotional intelligence. 
 
A review of case 7 
DSM had a mixture of holistic, embedded and rational approach to ERP implementation. The 
firm strived for technical innovation by benchmarking and research and organizational 
efficiency through ERP implementation.  DSM implemented the first SAP module in Finance 
in June 1995.  For the first version of SAP modules, DSM spent many months in restructuring 
internal business processes (brainstorming team) and training and education of dedicated 
personnel. Over the past nine years, DSM has successfully implemented and rolled out 
various versions of SAP modules in a stage-wise implementation process within its global 
branches in manufacturing and service. In ERP post implementation periods, DSM 
immediately benefited from ERP implementation in the form of cost savings and 
outperforming competitors in price war. 
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Case 8:  Start – CMG Logica 
The organisation Start Employment Personnel Services Company has a annual revenue of 
euro 1.1 billion and 4500 full time employees. The nature of the business is delivery of 
temporary qualified personnel at client location. 
 
Problem definition 
In the Dutch competitive market the management team predicted the required changes in 
business processes in order to operate fast and in a more productive way. 
 
Project goals 
In a business process approach, Start planned to improve its productivity by reducing Rework, 
i.e. double data-entry and mistakes. The organization planned to build on optimisation and 
standardisation of its business processes which would result in a reduction of the costs of 
labour (i.e. cut-backs on personnel). 
 
Implementation 
The management realized from the beginning that changes were required in Start’s existing 
system. The major impact of these changes became even clearer to them during the project. 
Start engaged in restructuring, redesigning the primary processes on payroll and billing 
processes, the financial department. It will improve the front office and back office operations 
in organisation as a whole.  In a 1-½ year implementation period CMG-Logica carried out the 
project plan of SAP R4.6 implementation. For SAP implementation a training program was 
established to train the personnel three to five days in a period of two months prior to live and 
go. In the post implementation period there was another on-the-job training for a period of 
two months. The consultant suggests that process redesign and acceptance by the organization 
took a longer process than the actual implementation. 
 
Problem definition 
The front office operation at Start suffered a great deal of reworks because of manual 
mistakes. Start redesigned the business processes in order to lower the reworks from 5% to 
0.5% with a payback period in investment of two years. Other operations required redesigning 
included time sheet registration, matching the invoices between employers and clients’ 
declarations. These critical processes had to be looked into in details prior to ERP software 
implementation. 
 
Post implementation benefits 
The result of implementation was a big success. It provided Start with smooth and clear 
processes, lower operational costs and sustainable continuity in operation and lowering 
reworks from 5 % to 0.5 %. In this highly complex restructuring process, the redesign of 
processes, and replacement of the back office system and its integration with the front office 
provided a complete check on the hours worked and billed and the salary paid. Start identified 
the registration of hours, payment of salary and billing as the main and critical processes in 
ERP implementation. 
 
Selection of the ERP system 
SAP was the choice of software because the previous package did not provide an update and 
sufficient support to the latest developments and changes. The ERP SAP on the Unix platform 
was selected because of its proven technology. 
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KCSFs 
The KCSFs gathered from interviews, questionnaires and the case analysis were training, 
open communication, cooperative attitudes, professional project management, sticking to 
original scope, planning of implementation, commitment to success, pilot tests (process 
simulation test), and management involvement. 
 
A review of case 8 
Start had a holistic approach to ERP SAP R4.6 implementation by using CMG-Logica 
consultants in business engineering and implementation. Start implemented SAP modules in a 
period of 1-1½ years. Start immediately saw the benefits of ERP implementation in quality 
services to client and reduction of internal costs. 
 
Case 9:  Electron (AmecSpie)  
Electron (AmecSpie) is a utility electrical engineering and construction service provider in the 
Dutch and European market, in particular in Germany, Belgium and France. At the time of the 
case study, the company was undergoing a shareholder takeover by a major global 
engineering and construction company, Amec. Amec is a leading British and international 
engineering company in engineering services with 50,000 personnel spread over 40 countries 
with an annual sale of GBP 5.5 billions and an operational profit of GBP 207 millions. 
Electron alone consisted of five operating companies across the Netherlands, Germany and 
Belgium. The firm established a policy of aligning its business strategy with IT strategy. 
  
ERP implementation 
Electron implemented the first ERP package, Acto, in a period of nine months in 1998. The 
ERP Acto package contained all the necessary modules for a total integration of business 
processes, i.e. in finance, project management, marketing and sales, inventory control, salary 
administration etc. The ERP package, Acto, was particularly tailor-designed for the electronic 
and electrical service industry. The implementation took place as a real investment project 
involving several work groups with key personnel from each group and Acto system 
implementation IT consultants. 
 
The ICT manager stated; 
“ The degree of implementation success was initially rated as 4 out of 10 while after several 
years of operation and this rating has improved to 7 out of 10 at present.”   
The ICT manager and procurement manager stated; 
“ The key failure factor in implementation was personnel resistance and the low management 
involvement in changes.  In fact people were hardly eager for any changes at all. “ 
 
Legacy system 
A year prior to ERP implementation, Electron modified the system infrastructure to a Central 
Unix System and Windows at the terminal stations. 
 
Tangible and intangible benefits 
The major ERP benefit to Electron was the application of the ERP system as a decision 
making tool. In its continuous efforts, the firm developed a system to integrate its internal 
systems with the external system at the supplier side (Figures 4.6 and 4.7). 
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Post ERP (Acto) implementation, e-procurement at Electron 
As a follow-up to Acto implementation in a stage-wise process-driven approach to IT 
integration, management initiated a tailor-designed e-procurement system (at e-commerce 
level) with its major supplier, Technische Unie. Without changing the internal processes at 
procurement level and its interaction with other disciplines, the management team established 
an ICT business solution in order to save costs in invoicing and order processing (Figure 4.6). 
The cost of inventory prior and after implementation of the invoicing and order processing 
system remained unchanged. One staff member as a watchdog already controls the inventory 
at all times. The firm only uses the electrical equipments in inventory for its construction and 
maintenance services. Purchasing orders are only made in case of an actual requirement by 
projects in operational services. On average the firm saved Euro 50 per invoice processing 
based on 50 invoices per day on costs. The simplicity of the e-business application in 
procurement in fulfilling the firm’s requirement was one of the KCSFs benefiting 
implementation results. In a step-by-step pilot operation, the procurement manager, IT 
manager, and partner supplier worked out a first step in automation of the invoicing and order 
processing system. 
 
E-Business at the supplier, Technische Unie 
Technische Unie implemented a TQM policy and ISO 9002 in the period of 1993-1994.  In its 
e-commerce efforts, their record is as early as in the1980s. Since the firm has been through a 
number of restructuring processes over the years, the co-investigator suggested that the 
existing structure was ready to work towards a total integration of business processes within 
the Technische Unie. 
 
Figure 4.6: AmecSpie e-procurement line 
 
 
 
 
 
     
   
 
 
 
 
In a further step after the pilot success, the firm decided to advance the changes in two 
dimensions; (a) only to work with three other global suppliers instead of many, (b) create an 
EDI system with three global preferred suppliers of electrical instruments (to cut back on 
internal costs), and (c) integrate the calculation programme and the planning module to order 
processing and EDI link the system to the partner suppliers. 
 
The continuous process of restructuring and implementation took the following stages: 
internal restructuring → redesigning legacy system → implementation of ERP Acto → 
business analysis → restructuring towards e-procurement → stage wise pilot study towards e-
procurement → pilot testing e-procurement with three preferred suppliers→ incorporation, 
adoption and integration of e-procurement of the new global owner, Amecspie. 
Partner Supplier 
Technische Unie 
Using EDI Invoicing Order 
Processing 
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Figure 4.7: AmecSpie e-procurement process  
 
 
 
 
 
 
      
 
 
 
 
 
      
 
     
         
 
                 
 
 
 
 
 
 
The procurement manager who worked earlier with the competitor of Electron, Croon bv, in 
the same industry also benchmarked the process of implementation at Croon. He suggested 
that the extensive training of the key users in the procurement department of the competitor in 
BaaN IV application and the integration of these key users and the proper pre-implementation 
planning were the KCSFs for implementation of BaaN IV at Croon Company. He criticized 
the management team of Electron for not undertaking serious steps in training the key users of 
the procurement pilot operation at Electron. However, the step-by-step custom designed IT 
integration at the procurement department led to reasonable cost savings in the invoicing and 
order processing operation. Furthermore, the procurement manager emphasized that they 
continued to look for those processes, which required IT integration for an ultimate efficiency 
and a better output. 
 
KCSFs 
The combination of case analysis and interviews provided us with a number of key success 
and key failure factors in this case.  Although, the ERP Acto was successfully implemented at 
Electron, the short-term and long-term expectations of the implementation split the KCSFs 
into KCSFs in success; management involvement, stage-wise implementation, training, pre-
implementation planning, pilot tests (process simulation test) and the KCSFs in failure; 
personnel resistance and low management involvement in changes.  
 
A review of case 9 
Electron is an electrical maintenance supplier to all branches of industry. The implementation 
of ERP Acto was a controversial holistic approach by the firm.  
Parntner 
Suppliers 
Amec Pilot 
50 invoices per 
day 
Order 
Processing 
Invoicing 
Inventory control 
(similar to MRP 
system ) 
Procurement 
planning 
module 
Process of 
calculation of stock 
requirements 
 
Process of 
calculation for 
lead-time of 
materials 
Technische unie, 
TKF, Draka, 
Nexans 
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It was a holistic approach because the firm implemented a custom-designed system for 
electrical industry in a stage-wise manner with the help of external consultants. It was a 
controversial approach because the implementation was motivated by the personnel and with 
no clear understanding by the management team. Furthermore, the benefits of Acto 
implementation were not immediate but became apparent over time. Despite the higher 
expectations, the early rational approach to ERP implementation provided Electron with the 
competitive power to survive in the turbulent and weak market, and it made the firm ready for 
acquisition by international firms such as AmecSpie. 
 
Case 10:  General Electric  
General Electric (GE) is a global multinational firm in automotive, aviation, healthcare, 
energy, retail, and transportation, chemical and petrochemical industries with manufacturing 
sites worldwide. This particular case study took place at the GE Plastics manufacturing site in 
Leverkusen in Germany. 
 
Reasons for ERP adoption 
In a strategic alignment with IT, GE supported its business processes with ERP in order to 
sustain its competitiveness in the global market.  Furthermore, a shift of customer focus from 
quality based to cost based product evaluation necessitated the ERP wide implementation 
after heavy competition and globalisation of markets. An enterprise wide solution with key 
emphasis on the business processes minimized the overhead costs and increased the profits. 
The ERP solution covered the main and critical processes in MRP, WMS, sales and 
distribution systems. 
 
Process of ERP implementation 
In the period of 1997-1999, the project of restructuring took place at GE Plastics with focus 
on the automobile and passenger car industry with the functional groups in operations, the 
functional support groups and the technology group in particular. In this highly complex 
project the IT platform together with sales and distribution processes had to be changed. In 
the two years of the implementation process, the scope of implementation was a focused 
approach on the processes deployed and improvement of the structure of control systems and 
implementation of best practices towards a decision support profit maximization solution. 
 
Tangible and intangible benefits 
In the post implementation, the ERP investment paid back in the form of reduced IT costs, 
data integrated systems and a decision support system. 
 
KCSFs 
The KCSFs in ERP implementation at one of the locations of this huge successful 
multinational firm were extracted from the questionnaire and the case analysis as: 
management involvement, dedication to best practice and TQM (e.g. six sigma), and global 
professional project management. 
 
A review of case 10 
GE has had a holistic and embedded approach in development and implementation of various 
ERP modules at its sites worldwide. GE continuously customizes ERP packages to the 
requirements of their internal clients. GE objective goal is fulfilling the continuous 
development processes at GE Plastics best practices and Six Sigma, an advanced TQM 
criterion.  
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4.3.6 Analysis of differences between cases-group (3) 
 
In this group (3), the cases were collected which differed only with respect to manufacturing 
versus services. 
 
DSM 
DSM is a manufacturing firm in chemical, petrochemical and bulk chemicals with production 
sites around the globe. DSM implemented the first SAP module in Finance in June 1995. For 
the first version of SAP modules, DSM spent many months in restructuring internal business 
processes (brainstorming team) and training and education of dedicated personnel. Over the 
past nine years, DSM has successfully implemented and rolled out various versions of SAP 
modules in a stage-wise implementation process within its global branches in manufacturing 
and service. 
In ERP post implementation periods, DSM immediately benefited from ERP implementation 
in the form of cost savings and outperforming competitors in price war. 
 
Start 
Start is a service firm in personnel recruitment business with temporary qualified personnel 
working at client sites. Start implemented (with CMG Logica as implementer) SAP modules 
in a period of 1-½ years. Start spent four months prior and after SAP implementation (Jan. 
24th 2000-Sept. 16th 2002) on (on-the-job) training of personnel. 
 
Electron AmecSpie 
Electron AmecSpie is a service firm specialized in utility, electrical engineering and 
construction in Dutch and European market.  Electron AmecSpie implemented ERP Acto in a 
period of nine months in 1998. ERP Acto is particularly custom designed for 
electrical/electronic service industry. The objective of implementation was cost savings 
through integration of internal processes and application of a management support decision-
making tool. Most recently, Electron worked on integration of its business processes at the 
interface with its preferred suppliers, e-procurement. 
 
GE Plastics 
GE Plastics is a manufacturing firm with many global polymer/plastics production facilities.  
ERP SAP implementation (and other ERP packages) is part of a continuous development 
process at GE Plastics towards best practices including Six Sigma, an advanced TQM system. 
They continuously customize ERP packages to the requirements of their internal clients. This 
case study concerned a small fraction of ERP implementation efforts (which began in April 
1997 and ended in Dec. 1999) within the GE Plastics production site at Leverkusen in 
Germany. 
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Table 4.11:      Cross-case analysis of ERP implementation project route (Group 3) 
 
Reasons for ERP adoption 
(Business/Technology reasons ) 
Project content  
(KCSFs) 
Project goals  
(Tangible/intangible benefits) 
DSM-manufacturing DSM-manufacturing DSM-manufacturing 
Efficiency 
Global Competitiveness 
Price competition 
Standardization 
Key success: 
Management involvement 
Personnel participation and 
motivation to changes. (e.g. 
brainstorming teams) 
Key failures: 
Personnel cultural resistance 
Personnel emotional intelligence 
Leaders’ abstractiveness 
(emotional intelligence) towards 
their management team could be 
described by; 
Changes towards highly 
competitive and global culture 
Flexibility in production 
Implementation of an effective 
maintenance policy (e.g. alignment of 
maintenance policy with business 
policy) 
Start -  CMG Logica -  service Start - CMG Logica -  service Start - CMG Logica - service 
Better qualitative process 
Standardized processes 
Elimination of labour costs (i.e 
cut-backs on personnel and 
labour intensivity of operation) 
Training 
Open communication 
Cooperative attitudes 
Professional project 
management 
Sticking to original scope and 
planning of implementation 
Commitment to success 
Pilot tests (process simulation 
test) 
Management involvement 
Fast and clear processes,  
Lower operational costs, 
Sustainable continuity in operation, 
Lowering reworks from 5 % to 0.5 %, 
Standardization of processes 
Electron AmecSpie - service Electron AmecSpie- service Electron AmecSpie- service  
Total integration of business 
processes 
Cost savings 
Key success; 
Management involvement 
Stage-wise implementation 
Training 
Pre-implementation planning  
Pilot tests (process simulation 
test) 
Key failures; 
Personnel resistance  
Low management involvement 
in changes.  
Total integration of business processes 
Decision support tool 
Collaboration with suppliers 
E-procurement 
 
 
GE Plastics-manufacturing GE Plastic-manufacturing GE Plastics-manufacturing 
Sustain competitiveness in 
global market 
Price competition 
(i.e. due to shift of customer 
focus from quality based to cost 
based product evaluation). 
Management involvement 
Dedication to best practice and 
TQM (e.g. six sigma) 
Global professional project 
management 
Reduced IT costs,  
Integrated system data  
Information decision support system. 
 
 
 
Table 4.12: Cross-case review of ERP implementation on four cases (Group 3)  
Companies Revenue ERP Vendor Project Budget ERP Modules implemented 
DSM Non-disclosure SAP Non-disclosure SAP modules 
Start-CMG Euro 1.1 billion SAP Non-disclosure SAP 
Electron Non-disclosure Acto + own 
designed 
Non-disclosure ACTO 
GE Plastics Non-diclosure SAP Non-disclosure SAP/Oracles – WMS/MRP 
Case studies 113
Overview of cross-questionnaire analysis-group (3)-narrowness of differences 
In our horizontal & vertical matrix analysis of the questionnaires, we compared the same 
characteristics for four companies, analysing different degrees of success in implementation 
while specifying the KCSFs in ERP implementation.  
For manufacturing, the reasons for ERP implementation were price competition and 
competitiveness whereas for service sector they were integration of business processes, cost 
savings and quality services. 
For service firms, similar to earlier groups, ERP was primarily implemented as a supportive 
instrument to primary processes, core business processes.  
Similarly, the vertical analysis also showed that each company had a different system and it 
required a different implementation approach. In fact, what was feasible for one company was 
not necessarily feasible for another company. In other words, from a project management 
perspective, each ERP project required a different business solution approach and project 
route. 
 
ERP implementation, recognition of differences between the two sectors in project goals, 
group (3)-narrowness of differences 
Our qualitative research analysis had suggested that the aim of ERP implementation in the 
service sector was restructuring of internal processes towards customer relationship 
management (CRM) while the aim of ERP implementation in manufacturing was primarily 
restructuring of internal processes to shorten lead times. 
In these four large and relatively large international firms in manufacturing and services we 
restricted our analysis to the differences between the two sectors. For all four cases, the 
process of ERP implementation was a continuous development process from one version to a 
more advanced and user-friendlier version and an extension of ERP package through 
customisation. Since most cases had a multi-site nature, we focused our cases at corporate 
level with one site in mind. 
 
Cross-case analysis of KCSFs-group (3) 
Training and pilot tests, process simulation tests, were the two major differences that appeared 
in a cross-case analysis in the service sector. These two major differences were also 
discovered in our review of the literature on the differences between the two sectors. The 
nature of these two differences was related to the client interaction in product design and 
development.   
The KCSFs that differentiated the process of ERP implementation for these four cases were:  
 
KCSFs in services but not in manufacturing: level and content of training, pilot tests, (pre) 
implementation planning, open communication. 
 
KCSFs in manufacturing, but not in services: optimal internal business processes (dedication 
to best practices and TQM-six sigma, i.e. focus on internal processes), leaders interest in the 
long-term consequences of change (emotional intelligence), and global professional project 
and change management. 
The common KCSFs for the two sectors included; management involvement, global 
professional project management, corporate culture, and changes towards highly competitive 
culture and globalization. 
From the screening of the first three groups, three vital KCSFs arise. Training in content, clear 
pre-implementation planning and pilot tests are most important KCSFs in ERP 
implementation in services than in manufacturing. 
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4.3.7 Group of cases no. 4  
 
The research cases 11-12 are two cases of ERP implementation at two firms in the service 
sector. 
 
Case 11:  Randstad Group  
The Randstad Group is one of the largest temporary staffing organisations of the world. It is 
market leader in the Netherlands, Belgium, Germany and the southeast of the United-States. 
Randstad’s goal is to establish world leadership in matching supply and demand in 
employment. Randstad Holding NV is listed on the Amsterdam Stock Exchange. Randstad 
Nederland bv is the largest operating company of the Group. The organizational structure at 
Randstad Nederland consists of (in 2002) area directors (responsible for regions), account 
director (responsible for key account managers) and operation directors (ICT, HRM and 
Finance & Administration) 
 
Problem definition 
Randstad Nederland has a decentralised organisational structure. It consists of nineteen 
regions (organisational structure). Until December 2001 the nineteen Randstad regions served 
all accounts. In some cases an account had a national-account manager but he/she was still 
reporting to a regional director. In December 2001 Randstad selected fifty 'key-accounts' and 
formed an account-department. Randstad appointed the key-account managers to this 
department. The 'key-account manager is responsible for all activities within Randstad 
Nederland for his or her particular account(s) and he reports directly to one of the three 
operation directors. The consultant recommends the seven-step design and implementation of 
Customer Relationship Management (CRM) at the client side for the Randstad group (see also 
boxes). Randstad has a strongly decentralised organisational structure, and it approaches its 
customers ‘local-for-local’. This structure makes it very difficult to create a standard approach 
with their (national) key-account as a whole. In order to create benchmarking ability with 
these accounts “Customer Relationship Management could provide a opportunity”; says 
Randstad’s account director.  
 
Legacy system 
The IT-systems at Randstad were designed to serve individual branches without any central 
system. In order to approach the market intensively, Randstad utilised several distribution 
channels such as; websites, extranet, call centres and e-procurement. This multi-channel 
approach was designed to offer all outside parties’ channels to interact with Randstad, when 
and how it suits them. Most of the distribution still flows through the branch network. 
Randstad Nederland operates with two operational IT systems: FOA (i.e. Front Office 
Application) the front office system used at all branches and CSN (i.e. Central System 
Netherlands) the back office system used for payroll processing and invoicing. The FOA 
system is used for staffing administration (i.e. time sheets, matching, etc) and it has a 
customer database functionality. Through the strongly decentralised structure, every region 
and even every branch registers its customer data for its own application. This information 
consists of; the company’s name, address, contact persons and contacts with Randstad. Most 
of this information in FOA is only available for the local branch. Only the generic data (i.e. 
customer name and address) is available at a central level. The more detailed information 
about the contacts with the local customers is not available at central level. This limitation 
makes it impossible to generate information at a nation-wide account for management team. 
The information generated by CSN such as; financial reports are available at a central level. 
Besides, CSN generates sales reports at several levels (i.e. branch, region, area).  
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However, this only shows the output (i.e. generated sales) of the account and not the input and 
details how the sales took place. For an effective national account management, the 
information (i.e. input and output) organisation wide is vital. The information on contact 
details with the 50 key-accounts is not available at a central level, neither is the operational 
information (i.e. from the branches) and the tactical and strategic information (i.e. from senior 
management). Thus obtaining a CRM system, which unveils all the information generated by 
the local branches, is indispensable. 
 
Business solution 
CRM software can pull together information from the different regions within the 
organisation. CRM systems are able to collect data from any point where a customer 
"touches" Randstad, such as a branch, the call centre or one of the websites, and combines 
them with information from other sources, such as financial data. These data can then be used 
to improve service, or giving different levels of service, depending on how 'important' the 
customer is to Randstad (Bannan, 2001). The objective of our co-investigator in this case 
study was to design an action plan in CRM implementation for Randstad’s 50 key-accounts in 
2003. For a more in-depth analysis, the co-investigator interviewed three major stakeholders; 
the area director Randstad Nederland b.v., the account director Randstad Nederland b.v., and 
the director ICT Randstad Nederland b.v. 
 
Business case study analysis 
CRM-software automates the recording of customer contact details and it improves product 
and service developments by analysing the existing client order patterns and streamlining 
access to customer data. CRM will not only affect marketing and sales departments but also 
the entire organisation. It will fundamentally change the way they work. The challenge for 
Randstad is to integrate all front- and back-office technologies to work together. The concept 
is to have the same information available to all users in the firm so that every product or 
service need of the customer will be met. CRM implies that everyone in the enterprise is 
focused on the customer (PeopleSoft, 2002). 
 
Implementation plan 
Regardless of the extent of the system implementation, it is necessary to have a strong 
business focus to ensure the necessary change in processes, organisation, people and culture. 
It is naive to believe that the introduction of a new CRM system will bring improvements if 
working conditions remain the same. The equation of New Technology + Old Technology + 
Old culture = Expensive Old Organisation illustrates the problem. Doing things the same way 
typically gives marginal improvements. New technology can take you only so far in creating 
fundamental change and improving CRM. There are changes to processes, organisational 
structure, people and culture required (Brown, 2001). Although CRM software is becoming a 
commodity, key differences between systems (other than price) remain. Organisations like 
Byxite can help organize requirements into a cogent Request For Information, come up with a 
"long list" of contenders that meet the general criteria, cut the list down to top contenders, 
then issue an exacting Request For Proposal plus be a moderator and evaluator in final 
presentations. 
 
ERP CRM Packages 
The top suppliers of CRM software are Siebel Systems, Clarify, (which was acquired by 
Amdocs in 2001), PeopleSoft, Oracle, as well as smaller, but just as competitive CRM 
players, such as SalesLogix, Onyx Software, Pivotal, E. Piphany, Kana, and Silknet Software.  
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In the growing segment of CRM professional services, market leaders include Accenture, Art 
Technology Group, Cambridge Technology Partners, CSC, Deloitte Consulting, EDS, 
eLoyalty, Cap Gemini Ernst & Young, IBM Global Services, KPMG Consulting, and 
PriceWaterhouseCoopers. 
 
Expected tangible and intangible benefits 
CRM allows Randstad to gather and access information about customers' purchasing histories, 
preferences, complaints, and other data so they can better anticipate what customers will 
want. Other benefits include Faster response to customer inquiries, Increased efficiency 
through automation, Deeper understanding of customers, Increased marketing and selling 
opportunities, Identifying the most profitable customers, Receiving customer feedback that 
leads to new and improved products or services, and Obtaining information that can be shared 
with business partners. The best approach to CRM begins with a customer strategy- not 
technology and focus on customer economics and business objectives. To ensure that all 
benefits are obtained, the co-investigator proposed to develop two platforms before launching 
their CRM program: 
 
o Despite the promises of many vendors, the ability of CRM software to offer end-to-end 
solutions is still years away. To avoid software quagmires, Randstad should first establish 
IT requirements for data storage, analytic systems, and various customer touch points. 
Instead of company wide CRM efforts, Randstad should focus on one or two components 
at a time, such as sales force automation, marketing campaigns, or customer service. This 
is the only way to make sure that new systems are fully integrated with current ones 
within a reasonable time. 
o The soft side of CRM must not be underestimated. Before Randstad starts the CRM 
project, they should bring current organisational structures up to speed and establish a 
training program for employees who deal directly with customers. Unless all (key-) 
account managers use the CRM tools, the program will fail. 
 
Box 4.3 - Randstad 
Problems of ERP implementation in the service sector 
Customer Relationship Management is a business strategy that aims to understand, anticipate 
and manage the needs of an organisation’s current and potential customers. As ERP CRM 
evolved many companies assumed that just bolting on new technology (e.g. client and server, 
call centres, sales force automation software, data warehouses, etc.) would enhance customer 
relationship. This assumption is as pernicious as it is false.  
 
After all, you can’t sell what people don’t want to buy, no matter how efficient and service-
oriented the sales channel (Brown, 2001). Many companies faced the unsettling paradox of 
having advanced data availability and analytic techniques that quickly outpaced their ability 
to absorb and supply the information. They were left with sophisticated tools that offered little 
real value (Freeland, 2001).   
The CRM process depends on data. Concentrating on a single, operations-focused, integrated 
logical database is the most important technical consideration (Brown, 2001). 
Unfortunately, most CRM efforts fail (Costa, 2001). Typical initiatives start in the IT 
department with high hopes and expensive software but very little in the way of clear business 
objectives. A successful CRM program is dedicated to the 20 percent of customers who drive 
80 percent of the business- its key-accounts (Costa, 2001).  
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Why pursue with ERP implementation? 
In response to earlier failures (Box 4.3), the senior account manager and co-investigator at 
Randstad stated that; 
“ Bearing in mind that Randstad wrote off major losses (several million euros) in IT 
integration in 2001 and the CEO stepped down as result of that, Randstad shouldn’t let 
horror stories on failed efforts scare them away or delay the decision to start with an ERP 
CRM program. There’s a genuine advantage in getting the best customers to give Randstad a 
larger share of their business. With the right approach, CRM is a huge opportunity for 
Randstad and a huge threat to its competitors.”  
In addition to the above the co-investigator recommended Randstad; 
“To keep early efforts as simple as possible, to understand Randstad’s most profitable 
customers come first- find out what is important to them; to create an environment where 
employees are mobilized - without them all efforts will be lost, to establish how Randstad can 
best allocate it’s CRM investment Euro’s, and what is the expected return?, to target efforts 
for early wins- to gain momentum and enthusiasm, to keep the CRM vision open for 
refinement, strategic adjustments and continuous CRM improvements.”  
 
Box 4.4 - Randstad  
 
Best practice shows that best results are achieved if about a third of the employees are 
somehow involved (Brown, 2001). Employees can participate in the development work, in 
meetings or in testing. In this way, they are able to learn about the system and hear how it will 
affect their CRM doesn’t just happen. While Randstad has the desire to improve its customer 
focus, without a proper CRM vision, strategy and action plan, success may be fleeting 
(Brown, 2001). A business case study suggested a seven-step process of CRM 
implementation within Randstad’s account department. These seven steps together formed the 
action plan as follows; 
 
1. Develop a Customer Strategy: For a CRM program to succeed, you first need to create a 
customer strategy. Start by figuring out which customers Randstad wants to build a 
relationship with and which not. Every customer has different needs and wants as well as 
different current and potential value to Randstad. Consequently, the customer base 
should be divided into groups, ranging from the most profitable, with whom Randstad 
should broaden and deepen relationships, to the least lucrative, whom Randstad may 
wish not to serve at all (Rigby, 2002). Segmenting will help clarify the appropriate 
response: invest to win back or grow profitable relationships; manage costs; or divest 
unattractive segments (Chaffey, 2002). By selecting 50 key-accounts, Randstad made its 
first step into CRM. 
 
2. Involve management: The (account) managers that are affected by the implementation 
should be involved. From the start they should understand the necessity of an agreement 
concerning implementation goals. The success of of the process depends largely on the 
active involvement of the managers.  They must be the advocates of this initiative 
(Brown, 2001). 
 
3. Form a project team: When putting together a project organisation, Randstad must 
include all the people in the organisation who are involved in the project (Kor, 1997). 
This will require involvement of IT process specialists and (account) management. Also 
should be included external parties such as CRM-IT suppliers and external consultants.  
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Box 4.4 (continued)   
 
However, the overall strategic management of the project must always be the responsibility of 
Randstad itself.   
At an early stage of the project, it is necessary to involve a greater part of the organisation 
than just the process owners. This is because it requires time to adjust to the changes brought 
about by CRM daily work. If employees are not involved; it is often difficult to ensure the 
necessary commitment to using the CRM software system. 
 
4. Adopt the right technology: CRM focuses on integration with other operational 
systems that provide the information necessary to anticipate the customer’s needs. The CRM 
process depends on data. Concentrating on creating a single, operations-focused, integrated 
logical database is the most important technical consideration. The biggest technology 
problem for Randstad and for many organisations (Brown, 2001) is the integrated set up of 
their databases. The fourth step in the implementation of CRM is the selection of the software, 
such a problem tracking software; call recording, sales force automation (SFA) or enterprise 
customer care technology. It is the integration of such technologies, together with refined 
processes and information in a way that enhances the overall customer experience rather than 
depersonalises it, which is already beginning to separate the leaders from the laggards in this 
space.  
 
The objective is not to acquire the most expensive technology but to select the technology that 
best determines the customers’ needs and delivers services at the appropriate time. Some best 
practices in the use of technology include: proactive database marketing systems that identify 
those accounts that should be most receptive to certain services, the ability to analyse 
profitability, the use of the “knowledge pipeline”, executive information systems (EIS) that 
sort data and present it in a simplified manner and allow the organisation to be more 
responsive to changes and shifts in both market and customer profitability performance, 
application tools specifically geared to support the functions of the organisation’s sales force 
(de Bruin, 2002). 
 
5. Communicate continuously: Change management is a central element in project 
management (Kog, 1997). CRM software systems today build on new ways of thinking, 
which Randstad do not currently practice. This places new demands on how the sales force 
operates. If during the change process, this change in operating practice is not taken into 
consideration, implementation may meet resistance from employees. Communication is one 
of the most important ingredients when it comes to developing understanding for a CRM 
solution. From the start, change should be presented as aimed towards the business side and 
not the IT side (Brown, 2001). Employees must understand that the organisation is initiating 
the project to achieve business benefits in the form of loyalty, cross sales, improved customer 
service and such. During the project, participants will come into contact with large parts of the 
organisation and thus they are an important group when it comes to communications.  
 
6. Staff training: Training both project participants and users is a prerequisite for a 
successful project. And only through training can Randstad ensure that all involved parties 
know what to expect in terms of the solution of their particular task. All too often, the 
organisation overlooks the fact that not all employees have the necessary general IT skills and 
that only a few understand the CRM technical or infrastructure concept.  
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Box 4.4 (continued) 
 
The first step of training should therefore give the audience a business understanding of CRM 
and explain the overall strategy, the customer strategy and what it is based on the desired end 
state of the channel and service strategy and how this will impact the success and future of the 
organisation and the Account department in particular. After that, attention can be directed 
toward IT (Freeland, 2001).   
 
7. Implementation:  A plan of action that will ensure success must be put in place. A 
logical progression of small improvements leading to full-scale CRM strategy is necessary, 
each with its own set of quick wins. It is equally important not to overcomplicate the process 
and implementation so dramatically that normal operations cannot be maintained. Many 
things must be taken into consideration when defining an implementation strategy. It is 
important to focus on functional requirements and seek reasonable technical solutions. This 
might not be the most advanced solution in the technician’s eyes but a solution that offers a 
good return on investment (Brown, 2001). Randstad must continue to be nimble to address 
changing customer needs. Choosing to implement a solution in every corner of the 
organisation is not necessarily optimal. The acquisition of hardware, software, training 
programs and so on requires significant investments. A good tactic is to choose those parts of 
the organisation that will reap the greatest benefit from implementation, in this case the 
account department.  When one tries to meet all the demands of functionality that the process 
owners want to introduce, it runs the risk of customising the CRM software beyond its ability.  
Very few systems on the market are flexible enough to allow such high degree of freedom 
CRM systems that are highly customised can quickly become very costly and obsolete (Costa, 
2001). Randstad considered the major CRM suppliers in the market including Oracle, 
PeopleSoft, and Sieble. 
 
KCSFs 
The embedded business case analysis for CRM implementation was enriched by the past 
experiences in IT implementation projects at Randstad. The business case analysis indicated 
the following KCSFs for recommended CRM implementation; simple and fool-proof for the 
user application, training, understanding of client business processes, corporate culture (e.g. 
employee participation), strategic approach, and right allocation of resources. 
 
A review of case 11 
The co-investigator prepared a business case analysis to implement a CRM package at 
Randstad. The cautious embedded approach was due to earlier losses in IT implementation 
projects. This huge service provider to the labour market found a huge opportunity by 
centralization of its database at all centres and improvement in accessibility by clients and 
suppliers of services. The move by the management team was to maintain its competitive 
position as market leader. 
 
Case 12:  Mn Services  
At Mn Services, a service provider implementing retirement regulations for employees mainly 
in the metal and technical industry, a change of structure in internal processes had to position 
the customer first in the supply chain to build a more stable position in the market. 
 
Reasons for changes 
As a result of the deregulation and liberalization policies in the insurance industry, Mn 
services went public. Mn had to adjust itself to the conditions of competitive market.  
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Mn intended to provide other products to the clients.  As a result the firm went through a 
change management and IT restructuring process. A change from the ad-hoc ICT to a more 
structured ICT was to provide a shorter response time (online and batch) with a shorter 
downtime, with a quick and complete recovery, higher degree of customer satisfaction and a 
closer approach to outsourcing. The change from the ad hoc complex infrastructure to a more 
standardized solution promised to make the outsourcing of basic processes easy, cheap and 
feasible.   
In return, outsourcing of basic processes will provide more time, budget, focus and resources 
for the core business of the firm.  
In this migration process, the participants describe the change in infrastructure as drastically 
expensive. A budget of approx. six million euros was allocated for the change of processes, 
hardware and software in the course of a three years implementation period. This implied 
changes at corporate level including restructuring and changes in internal processes. ICT had 
to facilitate this movement, especially with a project focus on “client-first“. The objective of 
changes was a shift of focus in processes towards the customer. 
 
Legacy system 
The ICT infrastructure had to be changed to deal with the shortcomings and to deliver the 
capacity required in restructuring towards the client-first strategy. The existing ICT system 
was out of date, and a new platform with extendable storage and calculation capacities was 
required for the client-first application. In the new application architecture, inter-and intranet 
had to be taken into account as new distribution channels. Once the required situation was 
determined, an integrated multidisciplinary task force was set up, consisting of resources from 
different departments in order to establish the requirements for the new Unix infrastructure 
and further to evaluate the choice of the supplier. 
 
Choice of the supplier: 
In early autumn 2000, Mn services requested for bids from four major suppliers (Bull, IBM, 
HP and Sun). Due to the complexity of the planned changes, only two of the four major 
supplier responded to Mn’s inquiry for bids. Finally, Bull was chosen because of their extra 
value for Mn Services N.V.: due to their experience with similar projects, they were able to 
offer tailor made advice and approach. From October 2000 to February 2001, Mn Services 
and Bull conducted feasibility studies to determine which Unix infrastructure they should be 
implement. The final aim was to replace the existing Unix systems and storage equipment 
with a new system. The new Unix platforms would fulfil the needs of the client-first project, 
which facilitated potential growth in demand. 
 
Current ICT architecture; 
As far as ICT is concerned there is a clear difference between office automation and company 
applications. Office automation stands for tasks performed by the Microsoft office suite, that 
is, applications run on windows oriented PC’s, which are used for the standard Windows NT 
services. Company applications are based on Oracle technology on AIX servers (a Unix 
variant), using Oracle Forms for the user interaction. The relationship between office 
automation and company applications has become closer because of the supportive character 
of office automation, but it is the technological background that leads to separate solutions for 
most problems. 
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Corporate applications structure 
Two separate mechanisms are being used: 
For character driven applications based on Forms 3.0, execution takes place on the AIX-
servers and the user only gets the transaction window by a terminal emulation on the PC.  
Inquiries of data from the database are performed on/between the AIX-servers. For graphic 
forms 4.5 applications, a window (form) is loaded from WinNT-server and interpretation/ 
execution takes place on the PC. Inquiries of data starting from the form are performed via the 
network. Major inquiries mean major amounts of data traffic between the database AIX-
server and the PC. In addition, there are several servers used for user services such as mail, 
fax, filing (personal, group or unit data), and printing (controlling network printers).  
Another group of servers perform specific tasks for users (e.g. Citibank, Reuters, Blooberg), 
and yet another for the network (backup, name resolution, communication, terminal) or 
corporate tasks (costs responsibility, access control). In total there are 30 servers. There are 
more machines in the office automation environment, but they are less involved in corporate 
processes than the corporate applications. 
 
Global picture 
The global picture is the integration of office automation with corporate applications. The 
situation is based on internal evasion: in two buildings, Mn1 and Mn2, identical services were 
offered. Essentially, if the services in one building collapsed, all services could be recovered 
in the other building. The WinNT user-servers and the Oracle and AIX application-servers 
both have their own storage and back-up strategy. 
 
Trends and conclusions 
The current ICT situation is featured by an outdated corporate applications structure on both 
database management system and operating system AIX.  Mn estimated a major investment to 
upgrade the outdated technical abilities. During this change process, however, the continuous 
support of the corporate processes should be guaranteed. Planning and investigations should 
provide the best possible approach towards a smooth implementation. As far as office 
automation is concerned, controlling the environment with its steady and continuous growth 
(with regard to the amount of data and the number of servers) and the related problems is an 
ever-present issue requiring continuous investments. 
 
Future situation within the scope of the client-1st change project 
The required structure, which Mn expects to implement in a period of 3 to 4 years, will 
include the conversion of the monolithic applications to three-layer application architecture 
and it should have the following features; 
o The applications are structured in such a way that more distribution channels can be 
served at a time, each using its channel specific technology. 
o The applications are based on mainstream web site technology and are offered completely 
redundant and load-balanced for an optimum availability and capacity. 
o The application platforms are separated as much as possible from the supporting processes 
in order to facilitate addition or removal of capacity. 
o The applications should guarantee maximum performance of processes under normal 
operating conditions. An interruption should only have limited impact on overall 
performance. 
o The user and network services should be designed redundantly in such a way as to have a 
short recovery time using switch over system. 
o The complexity of application platform should be as simple as possible for a quick 
recovery. 
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o The data storage of user services should be consolidated with that of application services 
in a SAN (storage are network) in a redundant system. 
o Storage Area Network should cover Backup-Restore-Recovery system and there should 
be no data processing at network, user-or application servers. 
 
Further, in order to support such a structure, several issues should be considered; 
o Flexibility to cope with the changes in corporate structure, further facilitate the division of 
infrastructure or the fusion with the infrastructure of a third party in case of partnership 
and/or strategic cooperation. 
o Support of the existing and new application structure during transition. 
o Providing Internet as communication and distribution channel for the client-first project. 
o Required availability of all pieces of the infrastructure. 
o The scope should be specified as 7 * 24 - 99.9 % considered as complex and expensive, 
whereas 7:30 am-22:00 pm or 99.5% as less complex and more economical. 
o The scale of infrastructure should be flexible (enlarging data transmission, processing-, 
and storage capacities with a factor of 10-15 without any changes in architecture of new 
IT infrastructure. The outsourcing of the excessive required capacity should stay as an 
available option. 
o It should be possible to consolidate both corporate and office data in one data storage 
system. 
o The IT architecture should be designed for a multiple infrastructure concept where 
internal pitfalls and internal redundancies will be supported. 
o The users will be served from both the local network and dial-up access system.   
o The dial-up access system application has increased substantially, which means they 
might even be connected through secure lines to Internet. 
o Additional network services may be required as a backup to the local area network (LAN) 
transmission lines. 
o The user services will be operating on the Microsoft Windows server system. This system 
will support the elementary files/print services (the data will be integrated at general data 
storage).  For users trying to connect by dial up access, a Windows terminal will be used, 
offering an optimal performance independent of location of the users. These services will 
only be offered in a high safe-high availability mode. 
o The applications services will be operating based on Oracle Real Database Management 
System version with some compatible tools. If required they will be equipped with fail-
safe operation through a switch over (fail-over) system maximising the application of 
available facilities provided by Storage Area Network (SAN). 
 
Summary of changes 
Mn Services is changing from a closed organization to an open organization. The changes in 
infrastructure include the changes in basic processes and the replacement of the hardware 
Unix infrastructure with new IT hardware system. Cluster technology will be applied, i.e. 
several servers operate as one large server. This operation will support high availability of the 
system in case one server fails. All the data are real time updated automatically and available 
at all time. A glass fibre cable-network between the data storage and server systems will 
provide a fast access connection. In data storage and design, an annual increase by 10% is 
taken into account. Only 30% of the future capacity will be consumed by the existing data, so 
there is enough memory available for future growth. The intended changes in the new IT 
integration are rather costly in terms of both human resources and new hardware systems. 
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Migration scenario 
Prior to hardware replacement, the existing database on the current platforms will be 
upgraded to the minimum requirement established by Oracle 7.3.X and Oracle Forms 4.5 and 
Forms 6.0 (Web Forms).  Meantime, new platforms will be installed and tested, based on the 
new operating systems and a new database version. Furthermore, the new Unix platforms will 
be equipped with latest stable version of the operating system. The common technical 
infrastructure (cables, data processing centre etc) will be checked and updated accordingly for 
new machines. 
 
Implementation process 
o Transition to the new version of the database 
It is possible to upgrade a complete database with Oracle modules. A more technically 
favourable approach is storing data by export/import in an empty database. Due to time 
constraints in supply, installation and testing of the facilities, Mn will apply both alternatives 
in data transition. 
o Transition to the new version of the operating system 
The new database system will be generated and tested on the old legacy hardware. Then the 
new stable version of operating system will be used on the new hardware. 
o Loading data to the new environment 
A large amount of data, 400-500 gigabytes, will be transferred from the current storage to new 
storage facilities. The data will be transferred by either file transfer or network disk through 
the network to the new storage place. An alternative method will be to link the new storage to 
the old platform, write the data on it and then link the loaded data (backup and export) to the 
new platform. The choice on either solution will depend on the limitations of the current 
environment. It is not sure yet whether it will technically be possible to support such methods.  
Meantime, Mn will investigate whether there will be sufficient storage capacity of the 
exported database, and respectively, whether the current servers will have enough space for 
the additional interfaces and additional disks. 
 
Tangible and intangible benefits 
An estimated investment of six million euros and occupation of IT staff for a period of four 
years project duration will be the cost of implementation for a new system. But the changes in 
both processes and materials should result in a competitive advantage through faster response 
times (on-line and batch), less vulnerability (shorter downtimes, quick and complete 
recovery), high degree of customer satisfaction, and high availability for outsourcing.  
Replacing the existing complex and tailor-made infrastructure by standardized solutions 
results in a more feasible, flexible and economical method of outsourcing basic processes. 
Outsourcing the basic processes provides more resources available for the core business and 
new products.  The firm considered the advantages in outsourcing and application hosting in; 
(a) reducing operating costs, (b) freeing locked capital, (c) sharing risks, (d) free internal 
resources for business expansion, rather than IT support, (e) re-engineered business processes 
and improved company focus, (f) mobilized corporate funds, and g) access to professional 
development and support group. 
 
KCSFs 
In the course of the replacement of legacy system for a more capable database management 
system, the firm learnt to focus on a number of KCSFs in its implementation plan, in 
particular to quality IT supplier, training, and understanding business processes. 
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A review of case 12 
Mn had an embedded and holistic approach for replacement of its complex and tailor made 
infrastructure with standardized solutions. Mn initiated the replacement of its legacy system to 
achieve the goal of positioning the customer first in the supply chain of processes and to build 
a more stable position in the market. The changes in infrastructure include the changes in 
basic processes and the replacement of the hardware Unix infrastructure with a new IT 
hardware system. The changes in both processes and materials would result in gaining a 
competitive advantage through the faster response times (i.e. on-line and batch), less 
vulnerability (i.e. shorter downtimes, quick and complete recovery), high degree of customer 
satisfaction, and high availability for outsourcing.   
 
Section abstract 
The cases discussed above varied in business case analysis, embedded approach/holistic 
approach and custom-designed/package system implementation of ERPs. In our in-depth 
cases we learnt the short-term and long-term benefits of ERP implementation at all cases.  
Even the business case analysis at Randstad suggests the inevitable expected benefits of CRM 
implementation despite its huge losses in IT implementation. The ERP development and 
implementation in both custom-designed and package system is a complex process requiring 
substantial efforts at all levels of an organization regarding both technical platforms and 
business platforms. 
 
4.3.8 Analysis of differences between cases-group (4) 
 
In this group (4), two cases were collected from  the service sector. 
 
Randstad 
The Randstad Group is one of the largest temporary staffing organisations of the world. 
Randstad Nederland has a decentralised organisational structure. It consists of nineteen 
regions (Organisational Structure). Until December the nineteen Randstad regions served all 
accounts. In some cases, an account had a national-account manager but he or she was still 
reporting to a regional director. In December 2001, Randstad selected fifty 'key-accounts' and 
formed an account-department. The challenge for Randstad was to integrate all front- and 
back-office technologies. The idea is to have the same information available to all in the 
company so that every product or service need of the customer is met. CRM implies that 
everyone in the enterprise is focused on the customer (PeopleSoft, 2002). Regardless of the 
extent of the system implementation, it is necessary to have a strong business focus to ensure 
the necessary change in processes, organisation, people and culture.  
CRM allows Randstad to gather and access information about customers' purchasing histories, 
preferences, complaints, and other data so they can better anticipate what customers will 
want. The goal is to install greater customer intimacy. Other benefits include faster response 
to customer inquiries, increased efficiency through automation, in-depth understanding of 
customers, increased marketing and selling opportunities, identifying the most profitable 
customers, receiving customer feedback that leads to new and improved products or services, 
and obtaining information that can be shared with business partners. 
The Randstad case is a business case analysis and a follow-up to a real IT integration 
implementation in the previous years. Randstad wrote off several million euros a year prior to 
business case analysis for CRM implementation. In this business case analysis, Randstad tried 
to secure a successful implementation by reflecting on its experiences in IT integration in 
CRM implementation. 
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Mn Services 
The Mn services case study is also a business case analysis follow-up to an earlier complex IT 
integration. Mn services is a service provider in the field of retirement for employees mainly 
in the metal and technical industry. The major investment in restructuring processes, software 
and hardware infrastructure was to bring a change of structure in internal processes in order to 
position the customer first in the supply chain of processes and to build a more stable position 
in the market. Mn Services is changing from a closed organization to an open organization.  
The changes in infrastructure include the changes in basic processes and the replacement of 
the hardware Unix infrastructure with a new IT hardware system. 
An estimated investment of six million euros and IT staff for the four years duration of project 
will be the cost for implementation of a new system.  
But the changes in both processes and materials should result in a competitive advantage 
through faster response times (i.e. on-line and batch), less vulnerability (i.e. shorter 
downtimes, quick and complete recovery), high degree of customer satisfaction, and high 
availability for outsourcing. Replacing the existing complex and tailor-made infrastructure by 
standardized solutions results in a more feasible, flexible and economical method of 
outsourcing basic processes. 
 
Table 4.13: Cross-case review of project routes in service sector, Group 4. 
 
Reasons for ERP adoption 
( Business/Technology reasons ) 
Project content (KCSFs) Project goals (Tangible and intangible  
benefits) 
Randstad Randstad Randstad 
Standardization 
Centralization 
Database management system 
Decision support system 
 
Simple and fool-proof,  
Training,  
Understanding of client business 
processes,  
Corporate culture (e.g. employee 
participation),  
Strategic approach,  
Right allocation of resources. 
 
Customer transparency 
Faster response to customer inquiries, 
Increased efficiency through automation, 
Indepth understanding of customers,  
Increased marketing and selling 
opportunities  
Identifying the most profitable customers  
Receiving customer feedback that leads 
to new and improved products or services 
Obtaining information that can be shared 
with business partners. 
Mn Services Mn Services Mn Services 
Sustain competitiveness, 
Developing new services, 
Outsourcing opportunities, 
Shorter response times, Reliable 
infrastructure, 
Conversion of complex 
infrastructure to standardized 
solution. 
Quality IT supplier,  
Training,  
Understanding business processes. 
Outsourcing ability,  
Reducing operational costs,  
Freeing locked capital,  
Sharing risks,  
Free internal resources for business 
expansion,  
Business reengineering,  
Mobilizing funds,  
Professional development and group 
support. 
 
  
Table 4.14: Cross case review of ERP of ERP implementation on two cases 
 
 
 
Companies Revenue ERP Vendor Project Budget ERP Modules implemented 
Randstad       - CRM Non-disclosure CRM 
Mn Services       - Non-disclosure Euro 6.0 mln CRM 
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Overview of cross-case analysis - group (4) - no differences 
In our horizontal & vertical matrix analysis of the questionnaires, we compared the same 
characteristics for the two companies, analysing different degrees of success in 
implementation while specifying the KCSFs and the components of project route in ERP 
implementation. 
 
For these two service firms, as in earlier groups, ERP was primarily implemented to serve as a 
supportive instrument to primary processes or core business processes.  
 
The vertical analysis also showed that each company had a different system and it required a 
different implementation approach.  
In fact, what was feasible for one service firm, it was not necessarily feasible for another 
service firm. In other words, from a project management perspective, each ERP project 
required a different business solution, a different approach and a different project route, 
although for both service firms the strategic business objectives were constructed to meet the 
clients’ demands. 
 
ERP implementation, recognition of common characteristics for two firms at service sector in 
project goals, group (4) - no differences 
The qualitative analysis had suggested that the aim of ERP implementation in service sector 
was restructuring of internal processes towards customer relationship management (CRM). In 
these two large and relatively large international firms in the service sector, we restricted our 
analysis to the main project route in ERP implementation. For these two cases, the process of 
ERP implementation was a continuous development process from one version to a more 
advanced and more user-friendly version and extension of ERP package through 
customisation. 
 
Cross-case analysis of KCSFs - group (4) - no differences 
In a cross-case analysis, content of training, pilot-test (process simulation tests), 
understanding client business processes and corporate culture were the four major common 
KCSFs for the two firms at service sector. The integrated vital KCSFs for these two service 
firms were; simple and fool-proof system, content of training, understanding client business 
processes, corporate culture (i.e. employees participation), strategic approach, right allocation 
of the resources, and a quality IT supplier, table 4.13. 
 
4.4 Open Empirical Research  
 
4.4.1 An open approach to differences 
 
This section is an organization of the results of an open empirical approach in search for the 
differences in the first component of the project route, the reasons for ERP adoption, and the 
differences in KCSFs in ERP implementation between manufacturing and services. 
 
4.4.2 A strategic approach to differences in reasons for ERP adoption 
 
Earlier researchers looked at the ERP-related changes mainly from the management 
perspective (i.e. top-down), both in the technology-oriented and in the process-oriented 
approaches. In contrast, our empirical results suggest that significant results are achieved 
based on bottom-up drivers in both technology-oriented and process-oriented implementation 
approaches.  
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The importance of this section is that it takes a different approach in empirical research 
concerning the differences in reasons for ERP adoption and differences in KCSFs in ERP 
implementation between the two sectors. 
The model of “Four Strategic Implementation Approaches“ that we constructed from the 
literature and empirical data has provided us with a number of results that correspond to the 
objectives of our study.   
We constructed the model on the basis of four scenarios; (a) top-down technology-oriented, 
(b) bottom-up technology-oriented, (c) top-down process-oriented, and (d) bottom-up process-
oriented. In building the model, we introduced the top-down scenario as consisting of 
management driven changes, while the bottom-up scenario is concerned with technology 
development-oriented changes, where management has not initiated these changes. The two 
theoretical and empirical models (see also tables 2.9 and 4.15) suggest a number of common 
characteristics and drivers in ERP implementation for most firms in manufacturing and 
services.   
 
Table 4.15: Model of four strategic implementation approaches - an empirical review 
 
Top- down  
(H) 
 
Bottom-up  
(L)   (Technology -Oriented)   (Process-Oriented) 
Characteristics 
 
Y2k (Fokker Services) 
Business Development (Orange-Altran) 
Business Objectives (General Electric) 
Business Objectives (Orange Marketing 
Department, application of data warehousing) 
 Characteristics 
 
Customer focus 
Enhancing functionality through collaboration 
with supplier and clients 
Standardisation-through the whole functional 
systems. (DSM)       
Centralization of functional areas-and/or sharing 
services, e.g. HR & Finance (CMG-Logica) 
Process Optimisation, e.g. Cost Savings, (CMG-
Logica) 
Maintenance Management (DSM) 
Process Standardization (Start -CMG Logica) 
Cost savings 
Flexible Production (Lamb Weston / DSM) 
Better Supply chain Management (Lamb 
Weston) 
Future growth, expansion,  in business (Lamb 
Weston ) 
Cost savings (Lamb Weston) 
 
Characteristics 
 
Data warehousing (Orange marketing dept.) 
Technical Developments (Orange-Altran) 
Building networks (Orange-Altran) 
New Applications (Orange-Altran) 
Trouble shooting (Orange-Altran) 
Transition to new version of database (Mn 
Services) 
Transition to new version of operating system. 
Separate storage application network. 
Cluster technology 
Updated real time 
Information system’s structure 
Characteristics 
 
Clear implementation strategy 
Constant watchdog on budget 
Contact management (Rabo Bank -CRM related 
initiative) 
Maintenance management (Fokker Services) 
Order control, pre-calculation and technical 
work preparation (Lamb Weston) 
Maintenance Management (DSM) 
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4.5 Empirical Findings on Differences in Strategic Approaches to ERP Implementation 
between Manufacturing and Services. 
 
4.5.1 The technology-oriented strategic approach 
 
In the top-down technology-oriented strategic approach, Y2K (prior to millennium) followed 
by (new) business development and business objectives were the most common drivers.  
Other motives were integrating IT with business strategy; reducing the IT maintenance costs, 
facilitating business expansion by centralization of the IT systems, and updating the legacy 
system with the new IT infrastructure. Regarding the technology-oriented strategic approach, 
there were very few findings in the literature (table 2.9) concerning drivers of ERP 
implementation, but in our empirical results we came across a considerable number of 
bottom-up initiatives.  
 
4.5.2 The process-oriented strategic approach 
 
In the top-down process-oriented strategic approach, standardization, customer focus, cost 
savings and integration with supplier and clients were the most common drivers followed with 
other initiatives such as process optimisation, inventory rationalization and centralization. 
Regarding the process-oriented strategic approach, there were very few findings in the 
literature (table 2.9) concerning drivers of ERP implementation, but in our empirical results 
we came across a considerable number of innovative bottom-up initiatives.   
Among the thirty items identified as strategic reasons for ERP adoption, 23 items were similar 
to the reasons for adopting ERP systems mentioned by Markus (2000) (see also table 2.9).  
Each item mentioned, as technical reason could also be a business reason on its own and vice 
versa.  For example, “to reduce the software maintenance burden through outsourcing“ is not 
always a valid case. In one successful case, Ecco on the contrary reduced its software 
maintenance, development and implementation through a continuous improvement process by 
building ERP implementation knowledge in-house. 
 
4.6 Open Empirical Research on Differences in KCSFs in ERP Implementation Between the  
         Two Sectors based on Fourteen Cases and Interviews 
 
Based on the case studies, feasibility studies and interviews from the various professionals in 
the IT sector involved with product development and change management we have drawn 
together the empirical data on KCSFs in ERP implementation for the two sectors in 
manufacturing and service in table 4.16. 
 
Differences in KCSFs 
KCSFs in manufacturing but not in services:  Customisation of ERP package to business 
processes, contingency approach foreseeing problems, level of new IT integration with 
existing business processes, Contingency approach to implementation and live & go, ERP 
project organization and planning, Understanding internal processes for adaptation, 
Standardization, Internal Cost Savings and Internal Customer Orientation. 
KCSFs in services but not in manufacturing: Tailor-designed ERP (CRM) package, External 
Customer Orientation and Understanding external processes for adaptation. 
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Table 4.16:  List of  KCSFs in ERP implementation in manufacturing and service sectors:  
  open approach empirical results 
 
Manufacturing sector Service sector C 
Organizational fit Organizational fit O 
Level of process management Level of process management M 
Management involvement Management involvement M 
Organizational leadership Organizational leadership O 
Project management view incl. clear implementation 
plan and constant watchdog on budget 
Project management view incl. clear 
implementation plan and constant watchdog on 
budget 
N 
Strategic alignment with IT Strategic alignment with IT KCSFS 
Support primary processes Support primary processes  
Stage-wise ERP implementation  Stage-wise ERP implementation  
Organizational readiness & people Organizational readiness and people  
Customization of ERP package to business 
processes 
Customization (tailor-designed) of ERP (CRM) 
for interface with external  processes at the 
client side. 
D 
I 
F 
Contingency approach foreseeing problems External Customer Orientation F 
Level of new IT integration with existing business 
processes 
Understanding external processes for 
adaptation 
E 
R 
Contingency approach to implementation and live 
& go 
 E 
N 
ERP project organization & planning  C 
Understanding internal processes for adaptation  E 
Standardization  S 
Internal cost savings   
Internal customer orientation  KCSFs 
 
4.7 Analysis of Empirical Data on Common KCSFs and Differences in KCSFs in ERP 
Implementation between Manufacturing and Services 
 
In our empirical research, we identified more KCSFs in ERP implementation in the 
manufacturing sector than in the service sector. In other words, the KCSFs in ERP 
implementation in manufacturing are the KCSFs in ERP implementation in service sector plus 
a number of additional KCSFs, which are only relevant to manufacturing. One interpretation 
of these results is the presence of differences in KCSFs between the two sectors. The other 
interpretation is that since the manufacturing sector also includes service type activities, the 
KCSFs in ERP implementation in the manufacturing sector cover also KCSFs in services.  
However, our approach does not show differences in degree of various KCSFs in ERP 
implementation in either manufacturing or services. In other words, KCSFs may be more 
important in ERP implementation in manufacturing than in the service sector and vice versa. 
 
A comparative analysis of the findings from our open empirical approach with those from the 
literature review 
The KCSFs in ERP implementation mentioned in the literature are similar to those identified 
in our open empirical research. This also suggests the validity of the initial research 
methodology and the validity of the analysis of the research cases. A comparative analysis of 
the KCSFs in the two sectors shows differences in KCSFs with respect to tailor-designed ERP 
CRM; external customer orientation and understanding the external processes for adaptation 
with the client interface. These distinguishable characteristics were apparent in all service 
firms in our case studies.  
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The convergence of our empirical research results (open versus selective cases) with the 
results of the literature research proved the validity of our initial theory on differences in the 
nature of ERP implementation, differences in project routes (project management) and the 
differences in KCSFs between the two sectors of manufacturing and service. 
 
Literature research on common KCSFs and differences in KCSFs in ERP implementation 
between the two sectors of service and manufacturing (open approach) 
In our literature review, we identified a large number of KCSFs in ERP implementation in 
both manufacturing and services. A number of these KCSFs were common KCSFs in the two 
sectors and a number of them were present either in manufacturing or in the service sector.  
Most common KCSFs are project related factors. This suggests that the project management 
and project structure of the ERP implementation play a critical role in success or failure of 
ERP implementation. The differences in KCSFs were more related to the importance of 
internal issues in manufacturing sector in comparison to the importance of externally related 
issues in the service sector. In other words, this referred to the internal processes for cost 
savings purposes in manufacturing and the external processes for integration with the client in 
the service sector. Although all the KCSFs could be found in either manufacturing or services, 
their relative impacts in ERP implementation appeared to be different in either service or 
manufacturing. We suggest that all the KCSFs in ERP implementation in manufacturing 
sector may be present in implementation of ERP in service sector and vice versa. The 
differences are in impact degrees of the KCSFs. 
 
KCSFs in manufacturing, but not in services: Understanding internal processes for adaptation, 
Standardization Management perspectives and attitudes towards IS and IT adoption and 
application, The development of internal IS and IT Competencies, Internal cost savings 
strategy, Internal customer centric, Stage-wise ERP implementation (SAP modules). 
 
KCSFs in services but not in manufacturing: Understanding external processes for adaptation, 
Process optimisation, External revenue strategy and External customer centric. 
 
Common KCSFs in both service and manufacturing: Organizational Fit, Level of Process 
Management, Management involvement, Organizational leadership, Project management 
view incl. clear implementation plan and constant watchdog on the budget, Strategic 
alignment with IT, Information system strategic planning, Contingency approach to adoption 
of Information System Planning, Organizational readiness and people, Level of IT integration 
with business processes. These findings of differences in KCSFs make our initial theory on 
differences in management of ERP implementation between the two sectors, phase after phase 
more valid. In our literature review, we also identified a set of common KCSFs and 
differences in KCSFs in ERP implementation between the two sectors of manufacturing and 
service (see also table 2.7). 
 
4.8 Differences in ERP Implementation Processes for the Two Sectors  
 
In our empirical and literature review, we learnt that most common KCSFs in ERP 
implementation between the two sectors were the project related factors-while for the 
differences in KCSFs we learnt that KCSFs in service were related to outbound logistics, 
external clients, and in manufacturing; the KCSFs were related to the internal processes, 
internal clients. This analysis also suggests that there is a shift in focus on internal processes 
at manufacturing sector to the external processes at service sector.  
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In general in service sector, the emphasis should be given to processes externally related at 
the interface with clients’ business processes. This suggests the necessity for a tighter link 
between supplier business processes and the clients and a clear understanding of the clients’ 
needs at service sector. We observed these unique characteristics in both tailor-designed 
system and ERP package system at service sector. 
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Chapter 5 
 
Conclusions and Research Recommendations 
 
5.1 Introduction 
 
In this chapter, we incorporate the findings from the open empirical approach on differences 
in KCSFs and differences in reasons for ERP adoption, into the findings from the twelve in-
depth cases. On the basis of the summation of the logical and open empirical results, we have 
uncovered the differences in project routes in ERP implementation between the two sectors. 
In our theory building, we worked on four consecutive research propositions to develop the 
final main research proposition on differences in the process of ERP implementation for the 
two sectors. In both theoretical and empirical analysis we elaborated on the four research 
propositions (PR1-PR4) and the final research proposition (PR5) on differences. The research 
propositions that we investigated in this study were; 
 
Proposition 1: Success or failure of ERP implementation in manufacturing will be influenced  
by management involvement and manufacturing complexity.  
 
Proposition 2: Success or failure of ERP implementation in services will be influenced by    
management involvement and strength of corporate culture.  
 
Proposition 3: There will be systematic differences in KCSFs for ERP implementation  
between manufacturing and services.  
 
Proposition 4: There will be systematic differences in the components of ERP implementation,  
reasons for ERP adoption, project content, and project goals, between  
manufacturing and services. 
 
Proposition 5: There will be systematic differences in the process of ERP implementation  
between manufacturing and services. 
 
In response to the research propositions we constructed tables 5.1-5.3 with the empirical data 
from the logical and the open research approach. In these tables, we analysed the differences 
in KCSFs and the differences in components of project routes and then we established a 
project guideline regarding differences in the process of ERP implementation between 
manufacturing and services. 
 
5.1.1      Overview of the cross-case analysis for the two sectors 
 
The analysis of cases with either less or more successful ERP implementation provides 
guidelines for a better understanding of ERP implementation processes. We employed a 
comparative research case study methodology looking at large, medium and small size firms 
that were involved in ERP implementation systems. The ERP packages were either supplied 
by the vendors or tailor-designed by the firms to their requirements over a long period of time.   
In our cross-case analysis of cases involving large ERP packages and tailor-designed systems, 
we made a comparative analysis of the KCSFs in ERP implementation for the two sectors. An 
overview of empirical studies suggested that the firms, which initiated the ERP 
implementation by restructuring their internal processes in a stage-wise ERP implementation, 
had a more successful ERP implementation.  
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These two factors of stage-wise ERP adoption and restructuring of internal processes or 
business re-engineering, together with well-studied firm requirements for IT integration were 
primarily characteristic of operations at large international firms. 
 
5.1.2 Overview of the KCSFs for the two sectors 
 
In our empirical studies, we learnt that project management and change management 
competencies, project structure, management involvement and ownership, a contingency 
approach to implementation, understanding internal and external business processes, content 
of training, change of working culture (i.e. corporate culture) and a better understanding of 
implementation benefits by the employees were among the KCSFs in ERP implementation for 
the two sectors. 
A summary of the qualitative research suggests that the firms in the research program, which 
underestimated the importance of restructuring their internal processes and its impact on an 
efficient post-ERP implementation process, had less success in implementation. The 
management team got heavily involved in handling of the implementation processes at firms, 
which faced fierce competition in the market. The data from the successful firms in the case 
studies suggested that a thorough business case study and a return on investment (ROI) 
analysis by the management prior to the ERP implementation were important KCSFs. 
 
5.1.3 Strategic approaches to the selection of either ERP package or a tailor-designed 
system 
             
In some cases, where there was no need for a worldwide support and no need for a proven 
technology but there was a need for a specific business solution application, local firms and 
high-tech specialized firms took the initiative to develop their own ERP systems for their own 
specific high-tech applications. Some of the pros and cons for such an initiative by the firms 
were; 
Pros:  stage-wise analysis of business processes, identifying the critical items, and development of 
tailor-designed application software. 
Cons: time and budget constraints, utilization of valuable resources and long lead times 
 
5.2       Summary of Results and Discussions 
 
We obtained five sets of differences in KCSFs (table 5.1), distinguishing differences in ERP 
implementation in the service sector from the manufacturing sector.   
In our method of analysis, we looked only into those differences in KCSFs derived from the 
differences between manufacturing and services by the comparative analysis of the set of 
differences in KCSFs between groups 1-3 (logical approach method) and group 6 (open 
approach method) with group 4 (KCSFs from only service firms).  
From a combined overview, we identified a set of KCSFs as vital in ERP implementation in 
the service sector. These KCSFs are: understanding client business processes, corporate 
culture, the level and content of training, clear implementation planning, a strategic approach 
to ERP implementation, and pilot-test customisation of ERP package. 
 
5.2.1 Project guidelines to project routes in ERP implementation for manufacturing and 
services. 
 
From the summary of empirical output on differences, we established a guideline to 
differences in project routes between manufacturing and services.  
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Table 5.1 presents the consecutive steps of analysis, narrowing down the differences from 
three differences to the one between manufacturing and services. The conceptual guidelines 
are drawn in table 5.2 and table 5.3. 
 
Table 5.1: Vertical and horizontal screening of empirical results on differences 
 
Logical  
Approach- 
Narrowing 
differences 
Differences in KCSFs - horizontal validation 
analysis 
 
Differences in KCSFs - vertical 
screening analysis  
Group 1 
 
Service from manufacturing: stage-wise ERP 
implementation, strategic approach to ERP 
implementation.  
Manufacturing from service: innovation strategy,  
process management and contingency approach to 
planning 
Stage-wise ERP adoption,  
Strategic approach to ERP 
implementation 
Group 2 
 
Service from manufacturing; understanding client 
business processes, pilot test implementation, clear 
project implementation plan, clear problem 
definition, clear scope of implementation. 
Manufacturing from service; understanding internal 
business processes 
Understanding client business processes,  
Pilot test,  
Clear implementation planning 
Group 3 
 
Service from manufacturing: level and content of 
training, pilot tests, (pre) implementation planning, 
open communication. 
Manufacturing from service: optimal internal 
business processes (dedication to best practice and 
TQM-six sigma-i.e. focus on internal processes), 
leaders conceptual concern (emotional intelligence) 
towards changes, global professional project/change 
management. 
Pilot test,  
Level & content of training, 
Clear implementation planning  
Group 4 
 
Service (Randstad): simple and foolproof, 
understanding of client business processes, 
corporate culture (employee participation), strategic 
approach to ERP implementation, right allocation of 
resources. 
Service (Mn):  good IT supplier, training, 
understanding business processes. 
Understanding client business processes,  
Corporate culture,  
Training,  
Strategic approach to ERP 
implementation.  
Clear implementation planning, 
Open 
Approach 
  
Group 5 Differences in first components of project route,  
reasons for ERP adoption, triggering the differences 
in project routes between the two sectors. 
 
Group 6 Service from manufacturing: Customisation (tailor-
designed) of ERP (CRM) for interface with external 
process at client side, External Customer Centric, 
and Understanding external processes for adaptation 
with client business processes. 
Manufacturing from service: Customisation of ERP 
package to business processes, Contingency 
approach foreseeing problems, ERP project 
organization & planning, Understanding internal 
processes for adaptation, Standardization, Internal 
Cost Savings, Internal Customer Centric 
Customisation of ERP package,  
Understanding client business processes,  
External customer centric (focus). 
Group 7 Differences in project management and change 
management competencies, i.e. emotional 
intelligence, of ERP implementation for the two 
sectors of manufacturing and service. 
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Table 5.2: Project route to ERP implementation in the manufacturing sector 
 
Reasons for ERP adoption 
(Business /Techn. reasons) 
Project goals  
(Tangible and intangible benefits) 
Project content (KCSFs) 
 
Tables 2.9 and 4.14 Flexibility in production 
Implementation of an effective 
maintenance policy 
(e.g. alignment of maintenance policy 
with business policy) 
Reduced IT costs,  
Integrated system data  
Information decision support system. 
 
Innovation strategy,  
Process management, 
Contingency approach to planning, 
Understanding internal business 
processes, 
Optimal internal business processes*,  
Leaders conceptual concern towards 
changes, 
Global professional project and change 
management. 
Customisation of ERP package to 
business processes,  
Contingency approach foreseeing 
problems,  
ERP project organization & planning,  
Understanding internal processes for 
adaptation,  
Standardization,  
Internal Cost Savings,  
Internal Customer Centric 
 
Table 5.3: Project route to ERP implementation in the service sector 
 
Reasons for ERP adoption 
(Business /Techn. reasons) 
Project goals  
(Tangible and intangible benefits) 
Project content (KCSFs) 
Tables 2.9 and 4.14 Customer transparency, 
Faster response to customer inquiries, 
Increased efficiency through automation, 
In-depth understanding of customers’ 
needs  
Increased marketing and selling 
opportunities  
Identifying the most profitable customers  
Receiving customer feedback that leads 
to new and improved products or services 
Obtaining information that can be shared 
with business partners. 
Outsourcing ability and flexibility,  
Reducing operational costs,  
Freeing locked capital,  
Sharing risks,  
Free internal resources for business 
expansion,  
Business reengineering,  
Mobilizing funds,  
Professional development and group 
support. 
Fast and clear processes,  
Sustainable continuity in operation, 
Lowering reworks from 5 % to 0.5 %. 
Standardization of processes 
Total integration of business processes 
Decision support tool 
Collaboration with suppliers 
E-procurement 
Stage-wise ERP adoption,  
Strategic approach to ERP 
implementation,  
Understanding client business 
processes,  
Pilot test,  
Clear implementation planning,   
Corporate culture,  
Training, 
Customisation of ERP package,  
External customer centric (focus). 
 
 
 
 
*For example, dedication to best 
practice and TQM, six-sigma - i.e. 
focus on internal processes.  
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5.2.2 Discussions of Propositions 1-5 
 
PR1 and PR2 
 
Proposition 1: Success or failure of ERP implementation in manufacturing will be influenced  
by management involvement and manufacturing complexity.  
Proposition 2: Success or failure of ERP implementation in services will be influenced by   
management involvement and strength of corporate culture.  
 
All three comparative analyses of results supported the initial research propositions on the key 
constructs of management involvement and size of the manufacturing site, as a measure of 
complexity, for manufacturing and the key constructs of management involvement and 
corporate culture for the service sector. The results from 30 qualitative research case studies 
suggested the validity of propositions 1/2 for the manufacturing and service sectors. In the 
case of Ecco (as a pilot and in-depth case), the project manager suggested that the main KCSF 
in ERP implementation at various sites was “management full ownership of ERP project“. In a 
comparative analysis, we found that under the same project conditions, ERP implementation 
was most successful where management took full project ownership. 
 
PR3 
 
Proposition 3: There will be systematic differences in KCSFs for ERP implementation  
between the two sectors of manufacturing and services.  
 
The KCSFs found in the literature review were related to various phases of ERP 
implementation projects for all industries. These KCSFs were inevitably connected to the 
components of the project route in ERP implementation in either manufacturing or service. In 
our literature review, in search for differences in KCSFs in implementation of MRP in 
manufacturing and ERP in manufacturing and service, we also discovered the main 
differences in implementation of the two systems in the project related tasks. The differences 
in project related tasks refer to differences in project management. These differences also 
supported the theory of differences in project routes in ERP implementation between 
manufacturing and services.  
 
In order to eliminate the unpredictability, in the starting phase of each ERP implementation, 
there must be a clear definition of the project route. This way, the project manager will be 
able to allocate the pieces of the jigsaw at their appropriate location along the project route. 
With the pieces of jigsaw, we refer to resources and utilization of the right KCSFs within the 
project content etc. From a project management perspective, we suggest that our theory of 
differences will provide a clearer project route in each ERP implementation.   
 
PR4 and PR5 
 
Proposition 4: There will be systematic differences between the components of ERP  
implementation, i.e. reasons for ERP adoption, project content, and project 
goals, between the two sectors of manufacturing and service. 
 
Proposition 5: There will be systematic differences in the process of ERP implementation  
between the two sectors of manufacturing and service. 
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The fundamental differences in KCSFs for ERP implementation between manufacturing and 
services suggest differences in components of the ERP project route, reasons for adoption, 
project goals with project contents, i.e. project phases and KCSFs, in particular. This has led 
to the recognition of differences in project management, or project championship, in ERP 
implementation between manufacturing and services. Basically, we have identified that the 
ERP implementation process shaped into internally oriented efforts in manufacturing sector 
and to externally oriented efforts in service sector. With a clear project goal, the traditional 
project management skills cover planning, scheduling and control of various projects in either 
manufacturing or service. In ERP implementation one of the large costs is the hidden 
opportunity cost of utilization of key resources in implementation. 
 
The visibility of the project routes and its phases are still under research. For example, in the 
literature, there is a neglect of bottom-up forces in ERP implementation. The invisibility of 
the project routes makes project management of ERP implementation still “rather risky“. 
However, the fact remains that there is no specific formula to a successful ERP 
implementation, although, the skills and experiences learnt on various cases could be the key 
factor in success of any ERP implementation project. 
 
5.2.3 Organizational misfits and ERP benefits 
 
The results of this research work match with other research activities in which the researchers 
claim organisational fit as a KCSF in any ERP implementation. In a number of publications, 
organizational misfits to software packages has been made responsible for ERP 
implementation failures. The same researchers argue for the right vendor approach, internal 
restructuring approach etc, a solution to failure risks. Shang (2002) ranked the organizational 
benefits as the lowest beneficial pillar in ERP implementation. This might suggest that 
researchers have neglected the long-term impact of ERP implementation and its benefits in 
other dimensions (e.g. competitiveness) as established in this research work. However, in 
many ERP implementations the outcome is measured in firm profitability in the short-run. 
These facts open the discussion of the short-run impact of ERP implementations could be 
taken as the basis to determine benefits in any ERP implementation. 
 
The new incoming questions are what the intangible and tangible benefits are from ERP 
implementation. The outcome of what went wrong and what went right in implementation 
processes could be the trade-off between intangible and tangible benefits, competitive 
position, global positioning in the market in short and long period. However, the substantial 
investments in shaping pre-implementation attitude of personnel did not give the desired 
results. Our research suggested that longitudinal stage-wise ERP implementation had a greater 
impact on changing attitudes towards ERP capabilities, values, acceptance and timing than 
high levels of pre-implementation involvement and investments in Big-Bang implementation 
projects. 
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5.3 Recommended Follow-up Research 
 
The differences in nature and management of ERP implementation brought us to three new 
follow-up research areas: (a) since we have gone through the methodology introduced earlier 
by Markus (2000), (see also 5.3.3), it is worthwhile to pursue the results of in-depth case 
studies on differences in ERP implementation in a survey methodology incorporating 
performance measurements and KCSFs impact degrees in either manufacturing or services, 
(b) since we have looked into proposed project routes (tables 5.2 and 5.3) in ERP 
implementation from a project management and change management perspectives, it is 
worthwhile to go into identification of project management competencies (i.e. evaluation of 
emotional intelligence of managers, EQ factor) in ERP implementation for the two sectors, (c) 
since we have gone through analysis of ERP implementation in services it is worthwhile to go 
one step further and look into the application of the ERP concept to specific service branches 
like the entertainment industry, (d) since in the past the ERP was integrated with industrial 
automation system through MRP II it is worthwhile to look into the full integration of ERP 
with industrial automation systems in production (e.g. this is currently being practiced by 
Siemens AG), and (e) since there are differences in various ERP modules and users involved 
(e.g. from a working culture perspective), it is worthwhile to look into the differences in 
implementation of various types of ERP modules. We will briefly discuss the 
recommendation (b) and (c) below because we have already conducted some exploratory 
research on these subjects. 
 
5.3.1 ERP project management competencies 
 
The management and project management of implementation processes vary in many 
dimensions from the project management of traditional projects which industry has 
experienced up to now. Specific management competencies are required as KCSFs in ERP 
implementation. Our research suggests that the specific competencies in management of 
changes provide the rational decision making process and the roadmap to an effective ERP 
implementation. It also suggests the project management as an essential KCSF while the 
detailed items such as project structure, people training, communication, and change 
management competencies, are the important items in forming an efficient project 
management of ERP implementation. An initial pilot research case study on change 
management competency suggested the need for a high (EQ)10 for the managers in a fast 
growing market in comparison to project managers in traditional organizations. These 
competencies are ingredients for a new research area in examining the elements of emotional 
intelligence for the change management practice (Salimi & Kaiqing, MBA case paper, 2003).  
 
 
 
                                                 
10 Emotional intelligence (EQ-emotional quotient) is a set of skills or competencies that influence one’s ability 
to cope with life’s demands and pressures (Goleman, D. 1995, Mayer J., Peter Salovey, Reuven Bar-On, 1980). 
Goleman breaks EQ down into four fundamental capabilities and many items: 1) Self-Awareness (emotional 
self-awareness, accurate self assessment, self-confidence and assertiveness); 2) Social Awareness (empathy, 
understanding others, service orientation, organizational and political awareness) ; 4) Self-Management (self-
control, adaptability, flexibility, trustworthiness, conscientiousness, achievement orientation, initiative, 
optimism, commitment) ; Social Skills  (developing others, leveraging diversity, influence, communication, 
conflict management, leadership, catalyzing change, teamwork and collaboration) (The Emotional Competence 
Framework of Daniel Goleman, Ph.D., and the ECI by Boyatzis,  Goleman and HayGroup, Inc.) 
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5.3.2 Application of the ERP concept to the entertainment industry 
 
We recommend a follow up study to implement our learning’s curve in ERP implementation 
in service sector to restructuring in the entertainment industry with a focus on soccer clubs. 
While major sport clubs (e.g. Real Madrid, Barcelona, and Manchester United) appear to be 
simple enterprises, the complexity of the organisations suggests huge cost saving 
opportunities through benchmarking of our learning in implementation of restructuring 
processes in the service sector to entertainment industry. For this purpose, we also propose 
professional sport clubs for follow-up research. We learnt that a number of business processes 
at professional sport clubs match the ones in manufacturing and services (Salimi & de Koster, 
research proposal, 2001). In fact, the area that we address is more peculiar and different to any 
other ongoing research studies in ERP implementation at various organisations. On the other 
hand, the new technology integration in new economy and e-business knows no barrier in 
business. A clear example of this development is application of e-business at Manchester 
United FC in entertainment industry. The rapid advances in operational units and project 
management of restructuring processes support such an initiative in this new research area. 
We have provided sources of literature for the application of the ERP concept to the 
entertainment industry in the appendix. 
 
5.3.3 Critical review on reliability and validity of our research 
 
When we look at the reliability and validity of our results and our research methodology we 
ask ourselves what are the measures in our evaluation for reliability and validity and to what 
extent did we manipulate the results and its analysis. For this reason, we look into the three 
process routes of data collection and interpretation of analysis. 
 
1. Events → interviewees’ interpretation of events → co-investigators interpretation → 
researcher collection and interpretation of results 
2. Events → questionnaires filled in by either interviewees or co-investigators or both → 
researcher  
3. Events → interviewees’ interpretation of events → researcher 
 
In all three processes, the interviewees reflect the events scenarios and they transfer their 
interpretations to either co-investigator (process route 1), into questionnaire(s) (process route 
2), or directly to researcher (process route 3). 
 
We have two controversial probability scenarios. The probability that reliability and validity 
of our results could be improved by increasing the number of steps in the process route 
(because each step represents a critical screening of the previous step) or the probability that 
false reflection of events could be enlarged through the increase in the number of steps. We 
compensated relatively in ensuring the validity of results by our multi-method system and we 
improved the reliability of our results by longitudinal character of our research through the 
chasing method (section 3.5.5). However, it remains possible to criticize the validity of our 
case study method due to the smaller sample used than it is required in surveying method. As 
Markus (2000) stated, a research methodology combining both an extensive surveying 
method and an extensive multi-case study method such as in our research could largely 
improve the reliability and validity of our research. 
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Appendices 
 
Research Questionnaires: 
 
Main Research Questionnaire Periods of  2001-2003 
 
1. How do you define the scope of implementation? 
2. How did you approach the scope of implementation? 
3. What benefits did you expect to obtain from ERP implementation? 
4. What degree of success have you achieved in ERP implementation; in terms of 
output grading 1 to10? 
5. How did you approach the choice of software package for your organization? 
6. How did you approach the choice of IT application management? 
7. What is the degree of training of personnel, before, during, and after ERP 
implementation? 
8. How do you clarify the importance of the role of project manager and 
management team in success and failure of implementation process? 
9. What is the size of the organization (international, multinational or local) in 
terms of personnel, revenue, and capital assets? 
10. In what branch do you classify your organization? 
11. What are the main product(s) that you are introducing to the market? 
12. When did the management realize from the required changes in the existing 
system? 
13. What was the motivation for the changes (capacity, problems and 
shortcomings)? 
14. What was the situation for the start of the project? 
15. What was the status of the start of the project? Which processes did exist 
within the critical business units? 
16. At which date did the project start? 
17. What processes are identified as critical processes in change management? 
18. Which results of different processes within the business unit in the initial 
phase are defined? 
19. What are the customisations of the processes for the application of new 
systems? 
20. What are the expected results from the changes of various processes and of the 
total system? 
21. List the type of main and critical processes. 
22. At which date the project will be (was) completed? 
23. What is the complexity of the project? 
24. Which processes changed during the implementation project and at what 
dimension?  
25. Are the main processes going to change?  
26. Has the software changed?  
27. Which applications are apparent? Such as WMS, ERP, route planning and 
MRPII  
28. What about the platform? 
29. Has the IT infrastructure changed and what technologies are apparent? 
30. Have the organizational processes changed? 
31. Which groups or functions are distinguished (such as administration, 
leadership and operations)? 
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32. Has the organizational structure changed?  
33. How many people per group are present?  
34. What is number of functional layers per group? 
35. Which specifications are in the begin phase proposed for the various aspects? 
36. In what extent is the defined specification per parts implemented? 
37. What was the budget for the total project? 
38. Has the project costs in every aspect remained within the budget? 
39. How did the planning of the project look like prior to implementation?  
40. How did the planning, schedule and control look like during the project 
implementation?  
41. What were the problems? 
42. What actions have been undertaken to resolve the problems in the project? 
43. What were the causes of these problems? 
44. What results did you achieve for the coming aspects; operational costs, 
delivery mistakes, continuity, storage availability, quality, total number of 
personnel necessary? 
45. Which factors do you experience as positive for the successful implementation 
of the project? 
46. Which factors or activities have according to you positive impact on the 
continuity and success of the project? 
47. Do you have any advise for the beginners of such complex projects? 
 
Questionnaire of Period 2000 - Pilot case (Ecco case) ERP implementation  
 
1. Which were the hardware requirements for SAP implementation? 
2. Which network operating system was planned for implementation? 
3. Which network operating system was used prior to SAP implementation? 
5. What were hardware modifications for SAP implementation? 
6. What steps had to be undertaken in SAP implementation? 
7. Which network, hardware and software were used before and after the SAP 
implementation? 
8. Which department started first with the implementation of SAP? 
9. Which departments followed? 
10. Which departments are now currently using SAP? 
11. At which countries Ecco implemented SAP, and which countries are currently 
working with this program? 
12. How long did it take to implement SAP at the Ecco Company? 
13. How did you prepare the personnel for the SAP implementation? 
14. Which training did the personnel follow to enable them for the SAP use? 
15. When was SAP implemented? 
16. How is SAP working? 
17. What are the advantages and the disadvantages that SAP offers to a company 
such as Ecco? 
18. What is the opinion of the personnel working with SAP? 
19. What problems and/or troubles have you encountered when implementing and 
using the SAP system? 
20. What could be done better to improve the SAP application at Ecco Company? 
21.       What are your overall conclusions in SAP implementation at Ecco? 
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Short Questionnaire of Period 2003 
 
1. What is your industry; service, manufacturing or entertainment? 
2. How many phases did you apply in e-procurement and/or CRM 
implementation? 
3. What are the KCSFs you consider in CRM and/or ERP implementation within 
your organisation? What do you consider as the main driver of ERP 
implementation; process-driven, IT- driven, management initiative or bottom-
up (personnel) initiative. 
4. How do you consider the degree of implementation success? 
5. What is the expected return on ERP investment? 
6. What are the KCSFs in implementation? 
7. What are the common and differences in KCSFs in each phase of 
implementation? 
8. How successful would you describe each implementation; 
• At each project phase, please explain the typical activities, common errors 
or problems, the performance metrics and the outcomes. 
• Project goals and benefits, how do you evaluate the success in terms of 
costs and benefits? 
9. How would you in your own words distinguish the differences between 
traditional project management with project management of ERP 
implementations? 
10. If you have any personal experiences in ERP implementations in service 
sector, how would you describe the differences in ERP between 
manufacturing and services? 
 
Questionnaire of Period 2003 
 
Non-generic questionnaire in transition from the normal operation→ restructuring 
mode → SAP R/2 implementation → BaaN IV implementation →  ERP Pentagon. 
 
1. What are the project phases and project contents in transition to SAP R/2, SAP 
R/2 to BaaN IV, and BaaN IV to ERP Pentagon? 
2. What are the common and differences in KCSFs on each phase? 
3. Please give me a brief description on ERP Pentagon  
4. What are the advantages of ERP Pentagon in comparison to its predecessors? 
5. How successful would you describe each implementation; At each project 
phase for three implementation plans, please explain on typical activities, 
common errors or problems, the performance metrics and the outcomes and 
project goals and benefits, and how do you evaluate the success in terms of 
costs and benefits? 
6. How would you in your own words distinguish the difference between 
traditional project management with project management of ERP 
implementations? 
7. Personal experience in ERP implementations in manufacturing sector, if so, 
how would you describe the differences in ERP implementation between two 
sectors of manufacturing and service? 
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Emotional Intelligence (EQ) Questionnaire of Period 2003 
 
Questions at Y-axis:  
 
1. I intuitively manage my life, 2. I don’t let people see my negative emotions,  
3. I have a guiding awareness of my values and goals, 4. I cultivate and maintain 
extensive informal networks, 5. I listen well, no matter who it is, 6. If I have a 
problem I imagine how things could be different, 7. I think of my job as being secure, 
8. I communicate effectively, 9. I foster mutually beneficial relationships, 10. when 
looking at my next goal I ensure they are carefully planned, 11. I am able to adapt my 
mood no matter what I feel like, 12. I follow my heart not my head, 13. When I don't 
feel so good I keep it to myself, 14.  I don't keep my feeling to myself, 15. I build 
report on first contact, know matter what I feel like, 16. If a member of the team has a 
difficult issue I deal with it in a straightforward manner, 17. I tend to be open about 
things close to me, 18. When I am in face to face dialogue I am attentive, 19. I am 
open and charismatic, 20. I consciously register emotional cues, 21. Giving feedback 
is something I do, 22. Feelings affect my job performance, 23. I instinctively know 
when things aren't right, 24. I focus on results and what needs to be done, 25. Once I 
have made a decision I show leadership in attaining the goal, 26. I am self-aware, 27. 
I give work to people that offers a real challenge and stretches them in the right 
direction, 28. My beliefs can change, 29. When discussing things with colleagues I 
listen well, 30. I lead by example, 31. I get a feeling when things aren't right and have 
been proved correct, 32. I make and maintain personal friendships among work 
associates, 33.  Knowledge is power, which is why I share it. 
 
Optional answers at X-axis: 
 
(1) Never (2) Seldom (3)  Sometimes (4)  Usually (5)  Always  
 
 
 
Abbreviations 
 
AEX  Amsterdam stock exchange 
AFMS  Advanced flexible manufacturing system 
AGVS  Automated guided vehicle system 
AMT  Advanced manufacturing techniques 
BPR  Business process reengineering 
BSB  Balancedscore board 
CEO  Chief executive officer 
CIO  Chief information officer 
CRM  Customer relationship management 
CSN  Central system Netherlands 
DCS  Distribution control system 
DIKT  Data, information, knowledge, technology 
DBMS  Database management system 
DMU  Decision-making unit 
DMZ  Demilitarized zone 
EDI  Electronic data interchange 
EFQM  European foundation for quality management model 
EQ  Emotional quotient 
Appendices 
 
176
 
ERP  Enterprise resource planning 
FMS  Flexible manufacturing system 
FOA  Front office application 
HQ  Headquarters 
HRM  Human resource management 
IC  Intellectual capital 
ICT  Information, communication and technology 
IS  Information science 
IT  Information technology 
JIT  Just-in-time 
KCSF  Key (critical or success) factor 
KM  Knowledge management 
MACP  Market, attractiveness and competitive position 
MRP  Material requirements planning 
MRO  Maintenance, revision and overhaul 
O-O  Object oriented 
PM-BOK Project management body of knowledge 
PMC  Product market combinations 
PR  Proposition 
Prince  Project in controlled environment 
R&D  Research and development 
RDBMS Relational database management system 
RFQ  Request for quotation 
SBU  Strategic business unit 
SDS  Systems development system 
SFA  Sales force automation 
SQL  programming language 
SRM  Supply relationship management 
SAP  System application and products in data processing 
SOSTAC Situation, analysis, objectives, strategy, tactics, action and control 
TQM  Total quality management 
Y2K  Year 2000 
WAN  Wide area network 
WIP  Work-in-progress
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Summary (English and Dutch versions) 
 
Samenvatting 
 
Deze studie behandelt de verschillen in ERP implementatie tussen de sectoren industrie en 
dienstverlening. Aanleiding voor het onderzoek vormden de talrijke problemen met ERP 
implementatie processen. Na studie van de relevante literatuur zijn een aantal pilotstudies 
uitgevoerd om de theorie uit te bouwen. Daarbij gebruikten we een model van een 
implementatiestrategie met een duidelijke implementatieroute en gedefinieerde componenten. 
Wij ontwikkelden conceptuele modellen uitgaande van de bestaande theorie en formuleerden 
vervolgens proposities over de “verschillen in processen van ERP implementatie tussen de 
twee sectoren”.  Wij werkten de “verschillen in processen van ERP implementatie” uit met 
betrekking tot verschillen in componenten (stappen of fasen) en elementen, kritische 
succesfactoren (KCSFs), van de projecten. Wij definieerden het bereik en de relevantie van 
het onderzoek ten opzicht van vorige onderzoeken in ERP implementatie. 
 
Hoofdstuk 1 geeft de redenen voor dit onderzoek en introduceert de onderzoeksvraag die 
aanleiding was voor een exploratieve studie. Achtereenvolgens komen aan de orde de redenen 
voor het onderzoek, de probleemstelling, de onderzoeksdoelen, de centrale onderzoeksvraag 
en de daarvan afgeleide deelvragen, onze onderzoeksbenadering, de bijdrage van het 
onderzoek en zijn implicaties. Wij bespreken de sterkte en zwakte van onze onderzoeks 
proposities door een differentiërende benadering van het proces van ERP implementatie in 
twee sectoren. 
 
In zowel theoretische als empirische analyses onderzochten wij vier onderzoeksproposities 
(PR1-PR4) en de samenvattende onderzoekspropositie (PR5) met betrekking tot verschillen 
tussen industrie en dienstverlening. De proposities die wij onderzochten in deze studie waren; 
 
Propositie 1:  Succes of falen van ERP implementatie in de industrie wordt beïnvloed  
door managementbetrokkenheid en complexiteit van de industriële organisatie. 
Propositie 2:  Succes of falen van ERP implementatie in dienstverlening wordt beïnvloed 
door managementbetrokkenheid en door sterkte van de bedrijfscultuur. 
Propositie 3:  Er zijn systematische verschillen in de kritische succesfactoren (KCSFs) voor 
ERP implementatie tussen industrie en dienstverlening. 
Propositie 4:  Er zijn systematische verschillen in de componenten van ERP implementatie, 
de redenen voor ERP adoptie, projectinhoud, en projectdoeleinden, tussen 
industrie en dienstverlening. 
Propositie 5:  Er zou systematiek verschillen zijn in de proces van ERP implementatie tussen  
industrie en dienstverlening. 
 
In hoofdstuk 2 presenteren wij de resultaten van een literatuur onderzoek over MRP en ERP 
systemen, de fundamentele verschillen tussen MRP en ERP, KCSFs in MRP implementatie 
en ERP implementatie, verschillen in KCSFs tussen twee sectoren, verschillen in project 
routes en verschillen in het proces van ERP implementatie tussen de twee sectoren. Het 
literatuur onderzoek is het fundament van de theoretische lagen in onze exploratieve studie 
over verschillen in het proces van ERP implementatie tussen de twee sectoren. 
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Wij presenteren het resultaat van onze literatuurstudie ter voorbereiding van het empirische 
onderzoek (gevalstudies) met de focus op de verschillen in KCFSs in ERP implementatie 
tussen de twee sectoren industrie en dienstverlening. Het theoretische onderzoek levert de 
theoretische ondersteuning voor het conceptuele model van ons onderzoek. 
 
Wij volgden drie parallelle onderzoekslijnen voor het vinden van KCSFs: (1) KCSFs in MRP 
(& MRP relateerde pakketen) implementatie in industrie; (2) KCSFs in ERP implementatie 
voor zowel industrie als dienstverlening; en (3) KCSFs in ERP implementatie in industrie of 
dienstverlening op zoek naar de verschillen tussen de twee sectoren. Wij onderkenden twee 
perioden in onze comparatieve analyses van de verschillen in KCSFs tussen ERP 
implementatie en MRP implementatie: vóór en na de millennium verandering. In de periode 
voor de millennium verandering waren andere redenen voor ERP adoptie dominant, 
bijvoorbeeld Y2K en vervanging van oude systemen, dan in de post millennium periode, 
 
Na onze onderzoek van KCSFs in MRP implementatie in de industrie, i.e. activiteiten met 
betrekking tot tastbare goederen, en in ERP implementatie in industrie en dienstverlening, i.e. 
met inachtneming van activiteiten met betrekking tot immatreiële producten, onderzochten we 
de verschillen in processen van ERP implementatie tussen de verschillende sectoren (i.e. 
implementatie methodologieën en re-engineering). Wij zocht systematisch voor een bewijs 
betreft de verschillen in KCSFs in ERP implementatie en verschillen in ERP implementatie 
processen tussen de twee sectoren industrie en dienstverlening. 
 
In hoofdstuk 3 bespreken wij de onderzoeksmethodologie en ontwikkelen wij onze 
onderzoeksbenadering op basis van onze lezing van de literatuur alsmede op grond van onze 
praktische ervaring. Het vinden van de juiste benadering van het onderzoek was een iteratief 
proces, waarin wij aarzelden tussen een survey onderzoek en gevalstudies. Nadat we hadden 
gekozen voor de methode van de geval studie, hebben we veel aandacht geschonken aan 
problemen van data verzameling, data betrouwbaarheid, data geldigheid en data analyse.  
 
Wij bespreken verschillende onderzoeksmethoden die gebruikt worden in het onderzoek naar 
informatie systemen en besteden kort aandacht aan verschillende filosofieën over empirisch 
onderzoek. Daarna ontwikkelen we onze eigen kwalitatieve onderzoeksbenadering gebaseerd 
op de analyse van gevalstudies. Onze onderzoeksmethodologie kan beschouwd worden als 
een systematische stapsgewijze benadering, opbouwend op vroeger onderzoek in de 
informatiewetenschappen. Bij elke stap (bijv. de keuze van onderzoeksmethodologie, de 
methode van data verzameling, en de analyses), ontwikkelen we argumenten met betrekking 
tot de de validiteit en betrouwbaarheid van elke proces onder verwijzing naar eerdere studies 
over hetzelfde onderwerp. Onze methodologische reflecties hebben geleid tot een tamelijk 
ingewikkeld proces van onderzoek. Wanneer echter alle delen van de puzzel bij elkaar gelegd 
worden, garanderen onze onderzoeksmethodologie en onderzoeksbenadering de geldigheid 
van onze bevindingen die onze onderzoeksproposities ondersteunen. 
 
Empirische onderzoek cases, i.e. pilot, logisch en open benadering, presenteer de resultaten 
van onze case studies, eerst door de discussie van in-depth case studies gegroepeerd in een 
logische manier met vermindering variatie, en dan gecomplementeerd door de resultaten van 
open empirische onderzoek. 
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Hoofdstuk 4 biedt een systematische presentatie van onze pilot studies en de twaalf 
diepgaande gevalstudies als deel van onze logische empirische onderzoeksbenadering, 
waarbij de gevallenop logische wijze gegroepeerd worden in groepen met afnemende 
variëteit.  
Deze logische benadering wordt gecomplementeerd door een open empirische benadering 
gericht op het identificeren van verschillen in de eerste component van de project route, de 
redenen voor ERP adoptie, en de verschillen in KCSFs in ERP implementatie tussen industrie 
en dienstverlening. 
 
Hoofdstuk 5 presenteert de analyse van de gevalstudies. We ontwikkelen een analyse in de 
vorm van een matrix met een horizontale (per casus) en een verticale (vergelijkende) 
dimensie, die een een grote verscheidenheid van gemeenschappelijke en verschillend 
karakteristieken in ERP implementatie voor de twee sectoren laat zien. Daar worden de 
bevindingen van het open empirische onderzoek naar verschillen in KCSFs en verschillen in 
redeneringen voor ERP adoptie aan toegevoegd. Onze waarnemingen en de gevalstudies in 
ERP implementatie tonen aan dat ERP implementatie in de dienstensector anders is dan in de 
industrie. Voor effectieve implementatie van een ERP systeem is het noodzakelijk om 
zorgvuldig te onderscheiden tussen de implementatieprocessen in de industrie en de 
dienstverlening. Op basis van de resultaten van ons onderzoek, worden de verschillen in de 
project routes in ERP implementatie tussen de twee sectoren aangegeven..In onze 
theorievorming zijn vier proposities uitgewerkt om tenslotte de centrale onderzoekspropositie 
te onderbouwen met betrekking tot de verschillen in ERP implementatie tussen de twee 
sectoren.  
 
In de tabellen 5.1-5.3 wordt het empirische materiaal gepresenteerd ter ondersteuning van de 
onderzoeksproposities.. In deze tabellen, analyseren we de verschillen in KCSFs en de 
verschillen in componenten van de project route. Op basis hiervan is tenslotte een project 
richtlijn ontwikkeld met betrekking tot de verschillen in het proces van ERP implementatie 
tussen industrie en dienstverlening. 
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Summary 
 
This study concerned the differences in ERP implementation between the sectors 
manufacturing and services. The reason for our research was our concern with the failure of 
many implementation processes. After studying the relevant literature, we started with pilot 
cases aimed at further theory building using a model implementation strategy involving a 
project route with clearly defined components. We built conceptual models from the initial 
theories towards the main research proposition on “differences in processes of ERP 
implementation between the two sectors”.  We elaborated on differences in components (steps 
or phases) and elements, key critical success factors (KCSFs), of the project route. We 
defined the scope and the significance of this research with respect to its predecessors.  
 
In chapter 1, we provided the foundations and the reasoning for this research study. We 
introduced the research question that paved the way for an exploratory study, the problem 
statement, the research rationale, the research objectives, the main research questions, subsets 
to the research question, our research approach, research contributions and its implications. 
We observed the strength of our research proposition by taking a differential view of the 
process of ERP implementation in two sectors. 
 
In both theoretical and empirical analysis we elaborated four research propositions (PR1-PR4) 
and a final summarizing research proposition (PR5) on differences between services and 
manufacturing. The research propositions that we investigated in this study were; 
 
Proposition 1: Success or failure of ERP implementation in manufacturing will be influenced  
by management involvement and manufacturing complexity.  
Proposition 2: Success or failure of ERP implementation in services will be influenced by    
management involvement and strength of corporate culture.  
Proposition 3: There will be systematic differences in KCSFs for ERP implementation  
between manufacturing and services.  
Proposition 4: There will be systematic differences in the components of ERP implementation,  
reasons for ERP adoption, project content, and project goals, between  
manufacturing and services. 
Proposition 5: There will be systematic differences in the process of ERP implementation  
between manufacturing and services. 
 
In chapter 2, we reviewed the literature on MRP and ERP systems, the fundamental 
differences between MRP and ERP, KCSFs in MRP implementation and ERP 
implementation, differences between the manufacturing and service sectors, the process of 
MRP implementation and ERP implementation, differences in KCSFs between the two 
sectors, differences in project routes and differences in the process of ERP implementation 
between the two sectors. The literature review is the backbone of the theoretical layers in our 
exploratory studies on differences in the process of ERP implementation between the two 
sectors. 
 
We presented the results of our review of the relevant literature in preparation of the empirical 
research (case studies) focusing on the differences in KCSFs in ERP implementation between 
the two sectors manufacturing and services. The literature review provided the theoretical 
support for our conceptual model. 
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We carried out three parallel searches for KCSFs, looking at (1) KCSFs in MRP (& MRP 
related packages) implementation in manufacturing; (2) KCSFs in ERP implementation for 
both manufacturing and services; and (3) KCSFs in ERP implementation in either the 
manufacturing sector or the service sector, searching for the differences between the two.  
 
Following the literature review on KCSFs in all industry sectors and upon our recognition of 
the fundamental differences between sectors manufacturing and services, we conclusively 
reviewed the available literature for differences in KCSFs in ERP implementation between 
the two sectors. We recognised two periods prior and post the millennium change in our 
comparative analysis of differences in KCSFs between ERP implementation and MRP 
implementation. In the period prior to the millennium change, there were other reasons for 
ERP adoption as dominant factors in ERP implementation, e.g. Y2K and the replacement of 
legacy systems, than in the post millennium period.  
 
After our review of KCSFs in MRP implementation in manufacturing, i.e. activities related to 
tangible goods, and in ERP implementation in manufacturing and services, i.e. with the 
inclusion of activities related to intangibles, we looked at the differences in processes of ERP 
implementation for different industries (i.e. implementation methodologies and re-
engineering). We then looked systematically for evidence concerning the differences in 
KCSFs in ERP implementation and differences in ERP implementation processes between the 
two sectors industry and services.  
 
Research methodology and research approach describe how we came to our research 
methodology, data collection, hypothesis, research objective and main research propositions 
in our longitudinal stage-wise research strategy. 
 
In chapter 3, we looked into research methodology and developed our research approach 
based on our reading of the literature as well as on practical perspectives. Finding the right 
research approach was an iterative process, in which we wavered between survey research 
versus case studies. Once we had chosen for the case study method, we devoted considerable 
attention to problems of data collection, data reliability, data validity and data analysis. 
 
We discussed different research methods used in the information systems discipline and 
looked into empirical research philosophies. We then developed our own qualitative research 
approach through the analysis of case studies. Our research methodology can be considered as 
a systematic incremental approach building on previous research approaches in information 
science. With each increment (e.g. the choice of research methodology, the method of data 
collection, and the analysis), we developed an argumentation to ensure the validity and 
reliability of each process, referring to earlier studies in the field. Our methodological 
reflections have resulted in a rather complex process of research. However, with all the pieces 
of the jigsaw fitted together, our research methodology and ensuing research approach have 
ensured the validity of our findings giving support to our research propositions. 
 
In Chapter 4, we offer a systematic presentation of our pilot cases and the twelve in-depth 
research case studies as part of our logical empirical research approach, which involves 
grouping the cases in a logical order with diminishing variety. This logical approach is 
complemented by an open empirical research approach in search for the differences in the 
components of the project route, the reasons for ERP adoption, and the differences in KCSFs 
in ERP implementation between industry and services.  
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Chapter 5 presents the analysis of the case studies. We developed a matrix form of horizontal 
(within-case) and vertical (cross-case) analysis,, which presented a richness of common and 
different characteristics in ERP implementation for the two sectors. We incorporated the 
findings from the open empirical approach on differences in KCSFs and differences in 
reasons for ERP adoption, into the findings from the twelve in-depth cases. Our observations 
and the case studies in ERP implementation suggest that ERP implementation in the service 
sector is not the same as in the industry sector. For effective implementation of an ERP 
system, e.g. SAP, it is necessary to differentiate carefully between the implementation 
processes in industry and in services. The twelve cases and the grouping of these twelve cases 
served the research cycles and the research propositions. On the basis of the summation of the 
logical and open empirical results, we have uncovered the differences in project routes in ERP 
implementation between the two sectors. In our theory building, we worked on four 
consecutive research propositions to develop the final main research proposition on 
differences in the process of ERP implementation for the two sectors.  
 
In response to the research propositions we constructed tables 5.1-5.3 with the empirical data 
from the logical and the open research approach. In these tables, we present our analyses of 
the differences in KCSFs and the differences in components of the project route and then we 
established a project guideline regarding differences in the process of ERP implementation 
between industry and services. 
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